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TOSIS AND THE USB TIfEREOF 

(57) Abstract: The present invention is directed to substituted 
l,4>thiazepine and analogs thereof, represented by the general 
Fonnula (I): wherein the dashed lines. A', A^, A^, X* and R' are 
defined herein. The present invention also relates to the discov- 
ery that compounds having Formula I are activators of capases 
and inducers of apoptosis. Therefore, the activators of caspases 
and inducers of caspases and inducers of apoptosis of this in- 
vention can be used to induce cell death in a variety of cHnica] 
conditions in which uncontrolled growth and spread of abnormal cells occurs. 




(I) 



iSIXX^lO, <WO_0179ie7A?_L> 



wo 01/79187 



PCT/bSOl/12581 



Substituted l,4.Thiazepine and Analogs as Activators of 
Cas^as^ ax^d Inducers of Apoptosis and the Use Thereof 



Background of the Invention 
5 Field of the Invention 

This invention is in the field of medicinal chemistry. In particular, the 
invention relates to substituted 1 ,4-thia2epine and analogs, and the discovery that 
these compounds are activators of caspases and inducers of apoptosis. The 
invention also relates to the use of these compounds as therapeutically effective 
10 anti-cancer agents. 

Related Art 

Organisms eliminate unwanted ceDs by a process variously known as 
regulated cell death, programmed cell death or apoptosis. Such cell death occurs 
as a normal aspect of animal development as well as in tissue homeostasis and 
15 aging (Glucksmann. A., Biol Rev. Cambridge Philos. Sac. 2d:59-86 (1951); 

Glucksmann. A.. Archives de Biologie 7(5:419-437 (1965); EUis, et al. Dev. 
772:591-603(1991); Vaux, c/ at Cell 76m -119 (1994)). Apoptosis regulates 
cell number, facilitates morphogenesis, removes harmfijl or otiierwise abnormal 
cells and eliminates ceUs that have already performed their fimctiori. 
Additionally, apoptosis occurs in response to various physiological so-esses, such 
as hypoxia or ischemia (PCT published application WO96/20721). 

Hiere are a number of morphological changes shared by cells 
expaiencing rejgulated cell death, includmg plasma and nuclear membrane 
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blebbing, cell shrinkage (condensation of nucleoplasm and cytoplasm), organelle 
relocalization and compaction, chromatin condensation and production of 
apoptotic bodies (membrane enclosed particles containing intracellular material) 
(Orrenius, S., 7. Internal Medicine 257:529-536 ( 1 995). 

Apoptosis is achieved througl^ an endogenous mechanism of cellular 
suicide (Wyllie, A.H., in Cell Death in Biology and Pathology, Bowen and 
Lockshin, eds.. Chapman and Hall (1991), pp. 9-34). A cell activates its 
internally encoded suicide program as a result of either internal or external 
signals. The suicide program is executed through the activation of a carefully 
regulated genetic program (Wyllie. etal, IntRev. Cyt. 68\25\ (1980); Ellis, etaU 
Ann Rev. Cell Bio. 7:663 (1991). Apoptotic ceUs and bodies are usually 
recognized and cleared by neighboring ceUs or macrophages before lysis. 
Because of this clearance mechanism, inflammation is not induced despite the 
clearance of great numbers of cells (Orrenius, S., J Internal Medicine 257:529- 
536 (1995)). 

A group of proteases arc a key element in apoptosis (see, e.g., 
Thomeberry, Chemistry and Biology 5:R97-R103 (1998); Thombeiry, British 
Med. Bull. 55:478-490 (1996)); Genetic studies in the nematode Caenorhabditis 
elegans revealed that aptotic cell death involves at least 14 genes, two of 
which are the pro-apoptotic (death-promoting) cerf (for cell death abnonnal) 
genes, ced-3 and ced'4. CED-3 is homologous to interleukin 1 beta-converting 
enzyme, a cysteine protease, which is now called caspase-1. Further extensive 
research revealed that the manimalian apoptosis system appears to involve a 
cascade of caspases, or a system that behaves like a cascade of caspases. At 
present, the caspase family of cysteine proteases comprises 14 different members, 
and more may be discovered in the future. -^All known caspases arc synthesized 
as zymojgens that require cleavage at an aspartyl residue prior to forming the 
active enzyme. Thus, caspases are capable of activating other casjpases in the 
manner of an amplifying cascade. 
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Apoptosis and caspases are thought to be cnicial in the development of 
cancer {Apoptosis and Cancer Chemotherapy, Hickman and Dive, eds., Humana 
Press (1999)). There is mounting evidence that cancer ceUs, while containing 
caspases, lack parts of the molecular machinery that activate the caspase cascade. 
This makes the cancer cells lose their capacity to undergo cellular suicide and the 
cells become immortal, i.e., they become cancerous. Control points are known 
to exist in the apoptosis process that represent points for intervention leading to 
activation. These control points include the CED-9-BCL-like anid CED-3-ICE- 
like gene family products, which are intrinsic proteins regulating the fate of a cell 
to survive or die, respectively, and executing part of the cell death process itself 
(see, Schmitt, etal, Biochenu Cell Biol 75:301-314 (1997)). BCL-like proteins 
include BCLrXL and B AX-alpha, which appear to function upstream of caspase 
activation. BCL-xL appears to prevent activation of the apoptotic protease 
cascade, whereas BAX-alpha accelerates activation of the apoptotic protease 
cascade. 

Chemotherapeutic (anti-cancer) drugs can trigger cancer cells to undergo 
suicide by activation of the dormant caspase cascade. This may be a cracial 
aspect of the mode of action of most, if not all, known anticancer driigs (Los, et 
al. Blood 90:3118-3129 (1997); Friesen, et aL, Nat. Med 2:574 (1996))^ The 
mechanism of action of current antineoplastic drugs fiequently involves an attack 
at specific phases of the cell cycle. The cell cycle refers to the stages through 
which cells normally progress during their lifetimes. Normally, cells exist in a 
resting phase termed Gq. During multiplication, ceUs progress to a stage in which 
DNA synthesis occurs, termed S. Later, cell division, or mitosis, occurs in a 
phase called M ^ Antineoplastic driigs such as cjrtosine arabinoside, hydroxyurea, 
6-mercaptopurine, and methotrexate are S phase specific^ whereas antineoplastic 
drugs such as vincristine, vinblastine, and paclitaxel are M phase specific. Many 
slow growing tumors, for exanq>le colon canc^, exist primarily in the Go phase, 
whereas rapidly proliferating normal tissues, for example bone inariow, exiist 
primarily in the S or M phase. Thus, the possibility exists for the activation of the 
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caspase cascade, although the exact mechanisms for doing so presently are not 
clear. Furthermore, insufficient activity of the caspase cascade and consequent 
apoptotic events are implicated in various types of cancer. The development of 
caspase cascade activators and inducers of apoptosis is a highly desirable goal in 
the development of therapeutically effective antineoplastic agents. Moreover, 
since autoimmune disease and certain degenerative diseases also involve the 
proliferation of abnormal cells, therapeutic treatment for these diseases could be 
effected by enhancement of the apoptotic process through the administration of 
appropriate caspase cascade activators and inducers of apoptosis. 

Sucheta etal, (Indian J. Chem. Sect B: 5-^5:893-4 (1995)) reported the 
synthesis of 1,4-benzothiazepine derivatives by reaction of 2-aminothiophenol 
with 3-cinnamoyl-2-pyrones (R = 2-OMe, 2-, 4-OH, 2-, 4-NO2, 2jS'C\^, 2-Cl): 




Summary of the Invention 



The present invention is related to novel compounds of Formula I and the 
use of such compounds for treating, preventing or ameliorating neoplasia and 
cancen 

A second aspect of the present invention is related to the discovery that 
substituted 1,4-thiazepine and analogs are activators of the. caspase cascade and 
inducers of apoptosis. Thus, an aspect of the present invention is directed to 
substituted 1 ,4-tfaiazepine and analogs as inducers of apoptosis. 

A third aspect of the present invention is to provide a method for treating, 
prevoiting or ameliorating neoplasia and cancer by administering a compound of 
Formula I to a mammal in need of such treatment 
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A fourth asi)ect of the present iiivendoii is to provide a pharmaceutical 
composition useful for treating disorders responsive to the induction of apoj^osis, 
containing an effective amount of a compound of Formula I in admixture with 
one or more pharmaceutically acceptable carriers or diluents. 

A fifth aspect of the present invention is directed to methods for the 
preparation of compounds of Formula L 

Detailed Description of the Preferred Embodiments 

The present invention arises out of the discovery that substituted 1»4- 
thiazepine and analogs, as represented in Formula I, are potent and highly 
efficacious activators of the caspase cascade and inducers of apoptosis. Therefore 
compounds of Formula I are useful for treating disorders responsive to induction 
of apoptosis. 

Specifically, compounds useful in this aspect of the present invention are 
represented by Formula I: 




I 

in which: 

the dashed lines indicate optional unsaturation without violating valency 

rules; 

is hydrogen, (Cj^alkyl o^-C(0)R^ wherein is as defined below, or 
R' is absent when a double bond exists between the nitrogen atom to which R^ 
is attach^ and an adjacent ring atom or R^ is as defined below; 

is -NR% -S-i -S(OK -S(0)2'r &r -0-, wherein R^ is hydrogen or 
(Ci:^alkyl or is absent when a double bond exists between the nitrogen atom to 
which R^ is attached and an adjacent ring atom; 
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A* is a monocyclic or fused p)oIycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms^ and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, or together with 
and the atoms to which A^ and R' are attached forms a fiised polycyclic ring 
system selected from heteroaryl and unsaturated^ partially unsaturated or saturated 
heterocycloalkyl in any case containing a total of 10 to 1 5 ring atoms, wherein A* 
may be substituted with a group selected from -X^^, -X^OR^ -X^C(0)R^, 
-X^OC(0)R\ -X2C(0)0R^ -X^SR\ -X^S(0)R\ 'X^S(0)2R\ -XWR^ 
-X^NR^C(0)R^ -X2NR^C(0)0R^ -X2C(0)NR^R^ -X2NR^C(0)NR3R\ 
-X^^C(NR^)NR^R^-XWS(0)2R^ and •^X''SiO)^J^R^R\ wherein X^ is a bond 
or (C,,6)alkylene, R^ is -X^R^ wherein X^ is as defined above and R^ is aryl 
containing a total of 6 to 10 ring atoms, heteroaryl containing a total of 5 to 10 
ring atoms or unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 10 ring atoms, and R"* at each 
occurrence independently is hydrogen, (C,^alkyl or halo-substituted (Cj^alkyl, 
wherein each ring within A* and R^ contains from 3 to 8 ring atoms arid may be 
substituted with 1 to 3 groups independently selected from (C,^alkyl, cyano, 
halo, nitro, halo-substituted (C,^)alkyl^ -X^OR^, -X2C(0)R^ -X^OC(0)R^ 
-X2C(0)0R\ X^SR\ -X^S(0)R^ -X^S(0):,R^ .XWR\ -X^^C(0)R^ 
.X2NR^C(0)0R^ -X2C(0)NR^R^ -X^NR^C(0)NR^R^ lx2NR^C(NR^)NR^R^ 
•X2NR^S(0)2R^ and 'X''S(0)JNR^R\ wherein X^ and R^ are as defined above and 
R^ is (C,_e)alkyl or halo-substituted (C,^alkyl, and wherein any said 
carbocycloalkyl and heterocycloalkyl rings within A* and R^ may be substituted 
further with 1 to 2 groups independentiy selected from (C,^alkylidene, oxo, 
imino and thioxo, with the proviso that only one of A' and R^ is a fused 
polycyclic ring system; 

A^ is a nionocyclic or fused bicyclic ring selected from heteroaiylene or 
unsaturated, partially unsaturated or saturated heterocycloalkylene containing a 
t(^ of 5 to 11 ring atoms, whmin A^may be substituted with a group selected 
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from -X^\ -X^OR», -X^C(0)R^ -X^OC(0)R^ -X^(0)OR^ -X2SR^ -X2S(0)R^ 
-X^S(0)2R^ -3^NR^R\ -X^^C(0)R». -X^^C(0)OR*, -X^G(0)NR^R*, 
-X^^C(0)NR^R«. -X^^C(NR^)NR^R^.X^^S(0)2R*'and.X^S(0)2N^ 
wherein X^ is a bond or (Ci^)alkylene, R* is -X^^ wherein X^ is as defined above 
5 and R^ is aiyl containing a total of 6 to 10 ring atoms, heteroaryl containing a 

total of 5 to 10 ring atoms or imsaturated, partially unsaturated or saturated 
carbocycloalkyl or heterocycloalkyl each containing a total of 3 to 10 ring atoms, 
and R"* at each occurrence independently is hydrogen, (C,^alkyl or halo- 
substituted (Ci^alkyl, wherein each ring within and R* contains from 3 to 8 

10 ring atoms and may be substituted with 1 to 3 groups independently selected from 

(Cj^alkyl, cyano, halo, nitro, halo-substituted (C,^alkyl, -X^OR\ ^X^C(0)R^ 
-X2CX:(0)R^ -X^(0)OR^ -X2SR^ -X2S(0)R^ -^SiOy^R^ -X2NR^R^ 
-X^NR^C(0)R^ -X^NR^C(0)OR\ -X^C(0)NR^R\ -X^NR^CCONR^R^, 
-X^NR^C(NR^)NR^R\ -X^C(0)NR^X^C(0)OR\ -X^NR^S(0)2R'' and 

15 -X^S(0)2NR^R\ wherein X^ and R^ are as defined above and R^ is (Cj^alkyl or 

halo-substituted (C,^)alkyl, and wherein any said heterocycloalkylene, 
carbocycloalkyl and heterocycloalkyl rings within and R* may be substituted 
further with 1 to 2 groups independently selected from (C,^)alkylidene, oxo, 
imino and thioxo, with the proviso that only one of A^ and R^ is a fused 

20 polycyclic ring system; and 

A^ is a monocyclic or fused polycyclic ring system selected fi'om aiyl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, wherein A^ may 

25 be substituted, with a group selected from -X^^ -X^OR^ -X^(0)R^ 

-X^OC(0)R^ -X^C(0)OR^ -X2.SR^ -X^S(0)R^ -X2S(0)2R^ -X^^R^ 
.X^^C(0)R^ -X^-*C(0)OR^ .X^(0)NR^R^ -X^^C(0)NR^R^ 
-X^*C(1SIR^)NR^VX^^S(0)2R^M^ abond 
or (Cj^alkylene, R^ is -X^»® wherein X^ is as defined above and R*® is aryl 

30 containing a total of 6 to 10 ring atoms, heteroaryl containing a total of 5 to 10 
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ring atoms or unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 10 ring atoms, and R"* at each 
occurrence independently is hydrogen, (C,.6)alkyl or halo-substituted (Cj^alkyl, 
wherein each ring within and R'^ contains from 3 to 8 ring atoms and may be 
5 substituted with 1 to 3 groups independently selected from (C,^alkyl, cyano, 

halo, nitro, halo-substituted (Cjjalkyl, -X^OR\ -X^C(0)R*^, -X^OC(0)R^ 
«X^C(0)OR\ -X^SR\ .X^S(0)R^ -X^S(0)2R^ -X2NR^R\ -XWC(0)R^ 
-XWC(0)OR\ .X^C(0)NR^R\ .X^NR^C(0)NR^R^ -X^^C(NR^)NR^R\ 
-X^R^S(0)2R'^ and -X2S(0)2NR^R^ wherein X^ and R^ are as defined above and 

10 R^ is (Cj^alkyl or halo-substituted (C,^alkyl, and wherein any said 

carbocycloalkyl and heterocycloalkyl rings within and R^** may be substituted 
fiirther with 1 to 2 groups independentiy selected from (C,^)alkylidene, oxo, 
imino and thioxo, with the proviso that only one of A^ and R^^ is a fused 
polycyclic ring system; and the //-oxide derivatives, prodrug derivatives, 

15 protected derivatives, individual stereoisomers and mixtures of stereoisomers; 

and the pharmaceutically acceptable salts thereof; 

with the proviso that when said compound is selected from the group consisting 
of Formulae n(a), n(b) and n(c): 




°(«> n(b) n(c) 
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then is Other than: 

unsubstituted pyridyl; . 
unsubstituted thienyl; 
unsubstituted indolyl; 
unsubstituted phenyl; 
ben2o[l ,3]dioxolyl; 
2,3-dihydro-benzo[ 1 ,4]dioxinyl; 

phenyl which is mono-substituted by fliioro, bromo, iodo, methyU 
isopropyl, ethoxy or methylsulfanyl; and 

phenyl which iis substituted by at least one of chloro, hydroxy or methoxy. 
Alternatively, compounds useful for treating disorders responsive to induction of 
apoptosis are represented by Formula 11: 




in which: 

the dashed lines indicate optional unsaturation without violating valency 

mles; 

is hydrogen, (Cj^alkyl or -C(0)R^ wherein is as defined below, or 
is absent when a double bond exists between the nitrogen atom to which R^ is 
attached and an adjacent ring atom or RVis as defined below; 
R^ is hydrogen; 

X* is -NR^-, -S(0)-, -S(OV or wherein R^ is hydrogen or (Cj. 
5)alkyl or is absent when a double bond exists between the nitrogen atom to 
which R^ is attached and an adjacent ring atom; 

A^ is a monocyclic or fused bicyclic ring selected from heteroaiylene or 
unsaturated, partially unsaturated or saturated heterocycloalk^ene contaimng a 
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total of 5 to 1 1 ring atoms, wherein A^may be substituted with a group selected 
from -R«, -X^OR», -X2C(0)R«, -X^OC(0)R«, -X^CCOOR^, -X^SR^ -X^S(0)R», 
^X^S(0\R\ -X^NR^R», -X2NR^C(0)R», -X^NR^CCOOR^, -X^C(0)NR^R^ 
-XWC(0)NR^R^ -X WC(NR^)I^^R^-X WS(0)2R'^M^ 
wherein X^ is a bond or (C,.<i)alkylene, R* is -X^R^ wherein X^ is as defined above 
and R^ is aryl containing a total of 6 to 10 ring atoms, heteroaryl containing a 
total of 5 to 10 ring atoms or unsaturated, partially unsaturated or saturated 
carbocycloalkyi or heterocycloalkyi each containing a total of 3 to 10 ring atoms, 
and R^ at each occurrence independently is hydrogen, (Cj^alkyl or halo- 
substituted (C,^alkyl, wherein each ring within and R* contains from 3 to 8 
ring atoms and maybe substituted with 1 to 3 groups independently selected from 
(Ci.6)alkyl, cyano, halo, nitro, halo-substituted (Ci^)alkyl, -X^OR^, -X^C(0)R^, 
-X20C(0)R^ -X2C(0)0R^ .X^SR\ -X^S(0)R^ -X^S(0)2R^ -X^NR^R^ 
-X^NR^C(0)RVX^C(0)NR^R\ -XWC(0)NR^R^ -X^NR^C(NR^)NR^R^ 
-X^C(0)NR^X^C(0)OR^ -X2NR^S(0)2R^ and -X2S(0)2NR^R^ wherein X^ and 
R^ are as defined above and R^ is (C| Jalkyl or halo-substituted (Cj^alkyl, and 
wherein any said heteroalkylene, carbocycloall^l and heterocycloalkyi rings 
within A^ and R* may be substituted frirther with 1 to 2 groups independendy 
selected from (Ci^alkylidene, oxo, imino and thioxo with the proviso that only 
one of A^ and R* is a frised polycyclic ring system; and 

A^ is a monocyclic or frised polycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated carbocycloaU^l or 
heterocycloalkyi each containing a total of 3 to 14 ring atoms, wherein A^ may 
be substituted with a group selected from -R^ -X^OR^ -X^(0)R^ -X^OC(0)R^ 
-X2C(0)0R^ -X^SR^ -X^S(0)R^ -X?S(0),R^ ■.X^^R^ -XWC(0)R^ 
-XWC(0)OR^ -X^(0)NR^R^ -XWC(0)NR^R^ -XWC(NR^)NR^R^ 
-X^^S(0)2R^ and -X^S(0)2NR^R^ wherein is a bond or (d^alkylene, R^ 
is -X?R'*^ wherem X^ is as defined above and R*® is aryl contaimng a total of 6 to 
10 ring atoms, heteroaryl containing a total of 5 to 10 ring atoms or unsaturated. 
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partially unsaturated or saturated caibocycloalkyl or heterocycloall^l each 
containing a total of 3 to 10 ring atoms, and at each occurrence independently 
is hydrogen, (Cj^alkyl or halo-substituted (C,^alkyl, wherein each ring within 
and R*^ contains from 3 to 8 ring atoms and may be substituted with 1 to 3 
groups independently selected from (C,^alkyl, cyano, halo, nitro, halo- 
substituted (C, Jalkyl, -X^OR^, -X^C(0)R^ -X20C(0)R^ <X^C(0)OR^ -X^SR\ 
-X2S(0)R^ -X2S(0)2R^ -X2NR^R\ -X2NR^C(0)R^ -X^1C(0)0R^ 
-X^C(0)NR^R^ -X^^C(0)NR'R^ -X^NR^C(NR')NR^R^-X^NR^S(0)2R^and 
-X^S(0)2NR^R^, wherein X^ and R^ are as defined above and R^ is (C,^alkyl or 
halo-substituted (Cj^alkyl, and wherein any said caibocycloalkyl and 
heterocycloaU^l rings within and R^^ may be substituted further with 1 to 2 
groups independently selected from (C,^)alkylidene, oxo, imino and thioxo with 
the proviso that only one of A^ and R*® is a fiised polycyclic ring system; and the 
TV^oxide derivatives, prodrug derivatives, protected derivatives, individual 
stereoisomers and mixtures of stereoisomers; and the pharmaceutically acceptable 
salts thereof; 

provided, however. Formula II does not represent a compound wherein 
A^ is 2,3,6,7-tetrahydro-[ 1 ;4]thiazepinylene, 2,3-dihydro- 
benzo[£r][l,4]thiazepinylene or 7-trifluoromethyl-2,3-dihydro- 
benzo[&][l,4]thiazepinylene when A^ is benzo[l,3]dioxolyl, indolyl, phenyl, 
pyridyl or thienyl, wherein said phenyl may be substituted with 1 to 3 groups 
independently selected from halo, nitro, hydroxy, (C,^)alkyl, (C,^)alkylsulfanyl 
and (C,^)aIkyloxy; or any iV-oxide derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers, or pharmaceutically acceptable salt 
thereof. 

Preferred are compounds of Formula I in which A^ is other than 
unsubstituted pyridyl; unsubstituted thienyl; unsubstituted indolyl; unsubstituted 
phenyl; benzofl ,3]dioxol-5-yl; 2,3-dihydro-benzo[l ,4]dioxinyl; or ph^yl which 
is substituted by at least one of halogen, nitro, hydroxy, (Ci.3)alkyl, methoxy. 
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ethoxy and methylsulfanyl; and more preferred wherein A* is other than 4- 
hydroxy-6-methyl-2-oxo-2iy-pyran-3-yL 

Preferred are compounds of Formula 1(A): 




1(A) 

5 wherein R^ A^ A^ and A^ are as in the Detailed Description of the Invention for 

Formula I; and more preferred are compounds of Formula 1(B): 




wherein A^ A^ and A^ are as in the Detailed Description of the\bivention for 
Formula I; and most preferred are compounds of Formula I in which A^ is that is 
10 2,3,6,7-tetrahydro-[l,4]thiazepin-5J-ylene, that is a compound of Formula 1(C): 




wherein A^ and A^ are as in the Detailed Description of the Invention for 
Formulal and said 2,3,6,7-tetrahydro-[l ,4]thia2epin-5,7-ylene maybe substituted 
with 1 to 3 groups independently selected firorn (C,^alfcyl, cyano, halo, nitro, 
15 halo-substituted (Ci^alkyl, -^OR\ -X^G(0)R^ -X^(0)R^ -X^C(0)OR^ 

-X^SR^ -X^S(0)R^ -X^S(0)2R^ -X^^^ -X^^C(0)R^ -X^^C(0)OR^ 
-X?C(0)NR/'R^ rX^NR^C(0)NR^R^ -X^NR^C(NR^)NR^R^ 
-X^O)NR^X2C(0)0R^ -X^^S(0)2R*' and -X^SiOy^'^R^ wherein X^ is a 
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bond or (C,^alkylene, R"* at each occurrence independently is hydrogen^ (Cj. 
^alkyl or halo-substituted (Q^alkyl, and is {C,^alkyl orhalo-substituted (C,. 
6)alkyl. 

Preferred are compounds of Formula 1(C) in which A' is 4-hydroxy-6- 
5 methyl-2-oxo-2/f-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-2//-pyran-3-yl; and 

more preferred wherein said compound is selected from the group consisting of: 
4-hydroxy-6-methyl-3-[7-(3-phenyl-l//-pyrazol-4-yI)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yll-pyran-2-one; 

3-[7-(5-ethyl-thien-2.yl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4- 
10 hydroxy-6-meth^-pyran-2-one; 

3- [7-(l-benzyl-lH-mdol-3-yl)-23,6J-tetrahydro-[l,4]thiaze 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3[7-(2-trifluoromethylsulfanyl~phenyl)-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

15 4-hydroxy-6-methyl-3[7-(3-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3 [7-(4-trifluoromethylsulfanyl-phenyl)-2,3 ,6,7- 
tetrahydro-[l,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-[3-(3-trifluoromethyl-phenoxy)-phenyl]-23,6,7- 
20 tetrahydro-[l,4]tIiiazepin-5-yl3-pyran-2-one; 

3-[7-[3-(3,4-dichloro-phenoxy)-phenyl]-2,3,6,7-tetrahydn>-[l,4]thiaz^in^ 
5-yl)-4-hydroxy-6-methyl-pyran-2-one; 

3-[7-[3-(3,5-dicUoro-phenoxy)-phenyl]-2,3,6,7-tetrahydro-[l,4]thiazepin-- 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 
25 4-hydroxy-6-methyl-3-{7-[5-(3-trifluoromethyl-phenyl)-furan-2-yl]- 
2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl)-pyran-2-one; 

3-{7-[5K2-chloro-phenyl>-£uran-2-yl]-23,6,7-tetrahyd^ 
yl ) -4-hydroxy-6"methyl-pyran-2-one; 

3-{7-[5K3^hloiD-phenyl)-fiiran-2-yl]-23»6,7-tetrahy^ 
30 yl}-4-hydroxy-&-nieth>l-pyran-2-bne; 
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3- {7-[5-(4^hlorc>-phenyl)-fiiran-2-yl]-2,3,6 J-tetr^ 
yl } -4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-{7-[5-(cWoro-trifluoromethyl-phenyl)-f^^ 
2,3,6,7-tetrahydrcH [ 1 ,4]thiazepin-5-yl } 'pyran-2-one; 

3-[7-(4-bromo-thien-2-yl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

3-[7-(5-bromo-thien"2-yl)-2,3,6,7-tetrahydro-[i,4)thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

3- [7-(l-benzenesulfonyl-l//-pyrrol-2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(3-methyl-thien-2-yl)-2,3,6,7-tetrahydro- 
[ 1 .4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-(5-mcthyl-thien-2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-(l-methyl-l/f-indol-3-yl)-23,6J-tetrah^^^ 
[ 1 ,4]thiazcpin-5-yl]-pyran-2-one; 

3-[7-(cM6ro-methyI-trifluoromethyl-m-pyrazol-^ 
[ 1 ,4]thia2epin-5-yl]-4-hydroxy-6-nQiethyI-pyran-2-one; 

3- { 7-[ 1 -(2,4-difluoro-benzenesulfonyl)- l/f.pyrrrol-2-yl]-2,3 .ej- 
tetrahydro-El ,4]thiazepin-5-yl }-4-hydroxy-6-methyl-pyran-2-one; 

3-(7-[2,2']bithienyl-5-yl-2,3,6.7-tctrahydro-[l,4]thiazepin-5-yI)-4- 
hydroxy-6-methyJ-pyran-2-one; 

3- { 7-[ 1 -(3 ,5-dichloro-phenyl)- 1 //-pyrrrol-2-yl]-2,3 ,6,7-tet^ahyd^o- 
[ 1 ,4]thiazepin-5-yl } -4-hydroxy-6-methyl-pyran-2s>ne; 

3- { 7-[ 1 -(4-chloro-phenyl)- l/^-pyrrrol-2-yl]-2,3,6,7-tetrahydro- 
( 1 .4] thiazepin-5-yl } -4-hydroxy-6-methyl-pyran-2-one; 

3- [7-(5-cMoro-lfl^indol-3-7l)-23,6J-tetrahyd^ 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-lnetby^3-[7-(6-/^•tolylslllfanyl^ 
23,6J-tetrahydro-[l,4]thia2epin-5-yl]-pyran-2-one; 
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3- [7-(4.5-dibromo-tWen-2-yl>2;3,6J-tetrahydn>-[l,4] 
hydiDxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(5-methylsuIfanyI-tIiien-2-yl)-2,3,6,7- 
tetrahydro-[l,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-cWoro-l-methyl-3-phenyl-l/^pyra2ol-4-yl)-2,3,6J-tetrahyd^ 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-5-methyl-pyran-2-one; 

3- [7K4-dimethylamino-phenyl>23.6J~tetrahydro-[l,4]thiazepm^ 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(4-trifluoromethoxy-phenyl)-23,67-teti^ 
[ 1 ,4]thiazcpin-5-yl]-pyran-2-one; 

3- [7-(bis-trifluoroinethyl-phenyl)-23,6 J-tetrahydro-( 1,^^ 
4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-3-[7-(4-methanesulfonyl-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-6-methyl-pyran-2-one; and 

3-[7-(2,4-dimethoxy-phenyI)-2,3,6,7-tetrahydro-[l,4Jthiazepin-5-yl]-4- 
methoxy-6-methyI-pyran-2-one. 

Preferred are compounds of Formula 1(C) in which A* is is 4-hydroxy- 
6-methyl-2-oxo-5,6-dihydro-2if-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-5,6- 
dihydro-2if-pyran-3-yl; and more preferred wherein said compound is selected 
from the group consisting of : 

3-[7-(2,4-dimethoxy-phenyl)-2,3,6J-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

3-[7K2,4-diethoxy-phenyl)-23,6J-tetrahydrc>-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

3-[7-(4Klimethylaniino-phenyl)-23,6J-tetrahydro-l,4]tWazepin-5'^^^ 
hydroxy-6-methyl-5,6-dihydro-pyran-2-one; and 

3-[7-(23,4-tiimethoxy-phenyI)-23.6 J-tetrahydro-l,4]thi^^ 
hydroxy-6-methyl-5,6-dihydro-pyran-2-one. . 
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Preferred are compounds of Formula 1(e) m which is 2-hydroxy-6- 
oxo-cyclohex-l-enyl or 2-methoxy-6-oxo-cyclohex-l-enyl; and more preferred 
wherein said compound is selected froin the group consisting of: 

2-[7>(2,4-dimethoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin--5-yl]-3- 
5 hydroxy-cyclohex-2-enone; 

2- [7-(2,4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-3- 
hydroxy-cyclohex-2-enone; and 

3- hydroxy-2-[7-(2,3,4-trimethoxy-phenyl)^2,3,6.7-tetrahydro- 
[1 ,4]thiazepin-5-yl]-cyclohex-2-enone. 

10 Preferred are compounds of Formula 1(C) in which A^ is a group of 

Formula (c): 



or'' 




(c) 



in which is hydrogen or methyl, R^* is hydrogen or (C,^)alkyl and the free 
valence is attached to A^; and in particular the compound of Formula 1(C) which 
15 is3-[7-2,4-dimethoxy-phenyl)-23,6J-tetrahydro-[l,4]tWazepin-5-yl]^ 
l^-quinolin-2-one. 

Preferred are compounds of Formula I in which A^ is 2,3-dihydro- 

.... ... A. . 

benzo[£>][l,4]thiazepin-S,7-ylene, that is a compound of Formula 1(D): 
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in which A' and are defined as in the Detailed Description of the Invention for 
Formula I, and said 2,3-dihydro-benzp[fe][l,4]thiazepin-5,7-yIene may be 
substituted with 1 to 3 groups independently selected firom (C,^alkyl, cyano, 
halo, nitro, halo-substituted (C,^alkyl, -X20R\ -X^C(0)R^ -X^OC(0)R^ 
-X^G(0)OR\ -X^SR^ -X^S(0)R^ -X^S(0)2R^ -X^^R^, -X^^C(0)R^ 
X^^C(0)OR\ -X^C(0)NR^R\ ^X^^C{0)NR^R^ -X2NR^C(NR^)NR^R^ 
-X^NR^S(0)2R^ and -X^S(0)2NR^R^ wherein X^ is a bond or (Ci^alkylene, R^ 
at each occurrence independently is hydrogen, (C,^alkyl or halo-substituted (C|. 
6)alkyl. and R* is (Ci^)alkyl or halo-substituted (Q^alkyl. 

Preferred are compounds of Formula 1(D) in which A' is 4-hydroxy-6- 
methyl-2-oxo-2H-pyran-3-yl or 4-methoxy-6-methyI-2-oxo-2H-pyran-3-yl; and 
more preferred wherein said compound is 3-[2-(2,4-diethoxy-phenyl)-2,3-: 
dihydro-benzo[Z?][l,4]thiazepin-4-yl]-4-hydroxy-6-methyl-pyran-2-one. 

Preferred are compounds of Formula 1(D) in which A^ is 4-hydroxy-6- 
methyl-2-oxo-5,6~dihydro-2^-pyran-3-yl or 4-methoxy-6-methyI-2-oxo-5,6- 
dihydro-2/f-pyran-3-yl; and more preferred wherein said compound is 4-hydroxy- 
6-methyl-3-[2-<23,4-trimethoxy-phenyl)-23-dihydn>-ben2o[fc][l,4]thiazepin-4- 
yll-5,6-dihydro-pyran-2-one. 

Preferred are compounds of Formula 1(D) in which A* is 2-hydroxy-6- 
oxo-cycl6hex-l-enyl or 2-methoxy-6-oxo-cyclohex-l-enyl; and more preferred 
wherein said compound is selected from the group consisting of: 

3-hydroxy-2-[2-(2,4-diethoxy-phenyl)-2,3-dihydro- 
benzo[Z>] [ 1 ,4]thiazepin-4-yl]-cyclohex-2-enone; and 

3-hydroxy-2-[2«(2,3,4-trimethoxy-phenyl)-2.3-dihydro- 
ben2o[Z>] [ 1 ,4]thiazepin-4-yl]-cyclohex-2-enone. 

Piefened are compounds of Formula I in which A^ is a group of 
Formula! (k): 
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R^N S 

(k) 

in which is defined as in the Detailed Description of the Invention for 
Formula I and said group of Formula (k) may be substituted with 1 to 3 groups 
independently selected from (C,,6)alkyl, cyano, halo, nitro, halo-substituted (C,. 
6)alkyl, -XW, -X^C(0)R^ -X^OC(0)R^ -X2C(0)0R^ -X''SR\ -X^SiO)R^, 
-X2S(0)2R^ -X^NR^R\ -X^NR^C(0)R^ -X2NR'»C(0)0R^ •X2C(0)NR^R\ 
-X2NR^C(0)NR^R\ -X^NR^C(NR^)NR^R^ -X^C(0)NR^X2C(0)0R^ 
-X2NR^S(0)2R^ and 'X^S(0):^NR^R\ wherein X^ is a bond or (C,^)alkylene, R^ 
at each occurrence independently is hydrogen, (Cj^^iialkyl or halo-substituted (Cj. 
6)alkyl, and R^ is (C^^^alkyl or halo-substituted (C,_6)alkyl; preferably wherein R* 
is hydrogen. 

Preferred are compounds of Formula I in which in which is a group 
of Formula (k) and is 4-hydroxy~6-methyl-2-oxo-5,6-dihydro-2//-pyran-3-yl 
or 4-methoxy-6-methyl-2-ox6-5,6-dihydro-2/f-pyran-3-yl; and more preferred 
wherein said compound is selected from the group consisting of: 

3-[4-acetyl-7-(2,4^din^thoxy-phenyl)-[ 1 ,4]thiazepan-5-yl]-4-hydroxy-6- 
methyl-pyran-2-one; and 

3-[7-(2,4-dune&oxy-phenyl)-4-(2,2,2-trifluoix>-ethan6yI>[ 
5-yl]-4-hydroxy-6-methyl-pyran-2-one. 

Preferred are compounds of Formula I in which in which A^ is a group 
of Formula (k) and A^ is optionally substituted phenyl; and more preferred 
wherein said compound is l-[7-(2,4-dimethoxy-phenyl)-5-(3-fluoro-4- " 
methoxyphenyl)-[l,4]thiazepan-4-yl]-ethanone. 

Preferred are compounds of Formula I in which A^ is 2,3-dihydro- 
[l,4ithiazepin-5,7-yiene, that is the compound of Formula 1(F): 
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in which A' and are defined as in Claim 1, and said 2,3rdihydro- 
[l»4]thiazepin-5,7-ylene may be substituted with 1 to 3 groups independently 
selected from (C,^)alkyl, cyano» halo. nitro» halo-substituted (C,^alkyl, -X^OR\ 
-X^C(0)R^ .X20C(0)R^ -X^CiO)OR\ -X^SR\ -X^S(0)R^ -X^S(0)2R^ 
-X^NR^R\ -X^NR*C(0)R^, -X^NR^C(0)OR^ -X^C(0)NR^R^, 
-X^NR^C(0)NR^R^ -X2NR^C(NR^)NR^R\ -X2C(0)NR^X^C(0)0R^, 
-X^NR^S(0)2R'^ and -X^S(0)2NR^R\ wherein X^ is a bond or (C,^alkylene, R^ 
at each occurrence independently is hydrogen, (C,^alkyl or halo-substituted (Cj. 
^alkyl, and R* is (Cj^alkyl or halo-substituted (C,^alkyl. 

Preferred are compounds of Formula 1(F) in which A* is 4-hydroxy-6- 
methyl-2-oxo-2fl-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-2/i-pyran-3-yl; and 
more preferred wherein said compound is selected from the group consisting of: 

3-[7-(2,4-dimedioxy-phenyl>23-dihydro-[l,4]tW^ 
6-methyl-pyran-2-one; 

3-[7-(2,4Kliethoxy-phenyl)-23-dihydro-[l,4]thiazepiri-5-yi]-4-hydroxy^ 
methyl-pyran-2-one; and 

3-(7-[2,2']bithienyl-5-yl-23-dihydro-[l,4]thiazepin-5-yl)-4-hy 
methyl-pyran-2-one. 

Preferred are compounds of Formula 1(F) in which A* is 4-hydroxy-6- 
methyl-2-oxo-5,6-dihydro-2f/-pyran-3-yl or 4-methoxy-6-methyl-2-roxo-5,6- 
dihydro-2ff-pyranr3-yl; and more preferred wherein said compound is 3-[7-(2,4- 
diethoxy-phenyl)-23-dihydro-[l,4]thiazepin-5-yl]-4-hydroxy-6-metl^^ 
dihydro-pyran-2-one. 

Preferred are compounds of FormuIaI(F) in which A^ is 2-hydroxy-6K)XO- 
cyclohex-l-enyl or 2-methoxy-6-oxo-cyclohex-l-enyl; and more preferred 
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wfierein said compdundis 2-[7-(2,4-diethoxy-phenyI)-2.3-Kii^^ 
5-yl]-3-hydroxy-cyclohex-2-eh6ne. 

Preferred are compounds of Fonnula 1(G): 



wherein n, R\ A\ and are as in the Detailed Description of the Invention 
for Formula I; and more preferred are compounds of Formula 1(G) in which 
is is a group of Formula (1): 



wherein n is 1 or 2; and said group of Formula (1) may be substituted with 1 to 3 
groups independently selected from (C,^alkyl, cyano, halo, nitro, halo- 
substituted (C,^alkyl, -X20R\ -X^C(0)R\ -X20C(0)R^ -X2C(0)0R\ -X^SR^ 
X^S(0)R^ -X^S(0)2R^ -X^NR^R^ -XWC(0)R^ -XWC(0)OR^ 
-X^C(0)NR^R\ -X2NR^C(0)NR^R^ .X2NR^C(NR*)NR^R\ 
-X2C(0)NR^X2C(0)OR^ -X^^S(0)2R^ and X^SiO):^'R\ wherein X^is a 
bond or (Ci^)alkylene, R"* at each occurrence independendy is hydrogen, (Cj. 
e)alkyl or halo-substituted (C,^alkyl. andR^is (C,.ei)alkyl or halo-substituted (C,. 
6)alkyl; 

Preferred are compoundis df Formula 1(G) in which A^ is is a group of 
Formula 0) wherein n is 1 and A* is 4-hydroxy-6-methyl-2-oxo-2ff-pyian-3-yl or 
4-methoxy-6-methyl^2-oxo-2ff-pyran-3-yl; in particular the compound which is 
3-[7-(2,4-dhnetiK)xy-phenyl)-l-oxo-23,6J-tetrahj^^ 
yl]-4^hydroxy-6-methoxy-pyran-2-Qae. 




KG) 
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Prefeired are compounds of Formula 1(G) in which is is a group of 
Fonnula (1) wherein n is 2 and A* is 4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl or 
4-methoxy-6-mediyl-2-oxo-2H-pyran-3-yl; in particular the compound which is 
3-[7K2,4Hiimethoxy-phenyl>l,l-dioxo-23,6J-tetrahydro-lH^ 
5 5«yl]-4-hydroxy-6-methyI-pyran-2-one, 

Preferred are compounds of Formula 1(1): 




wherein R\ R^ A\ A^ and A^ are as in the Detailed Description of the Invention 
for Formula I; and more preferred are compounds of Formula 1(1) in which A^ is 
10 is a group of Formula (j): 




0) 

wherein said group of Formula (1) may be substituted with 1 to 3 groups 
independently selected from (C,^alkyl, cyano, halo, nitro, halo-substituted (Cj. 
6)alkyl, -X^OR^ -X^C(0)R^ >X^CX:(0)R^ .X^C(0)OR\ -X^SR^ -X^S(0)R^ 
-X2S(0)2R^ -XWR\ -X2NR^C(0)R^ -X^^C(0)OR^ -X^C(0)NRV, 
-X^NR^C(Q)NR^R^ «X^NR^C(NR^)NR^R^ -X^C(0)NR^X^C(0)OR\ 
-X^^S(0)2R^ and -X2S(0)^^R^ wherein X^ is a bond or (C,^alkylene. R^ 
at each occurrence independently is hydrogen, (Cj^alkyl or halo-substituted (C|. 
^alkyl, and is (Cj^alkyl or halo-substituted (Q^alkyL 

Prefeired are cono^unds of Formula 1(1) in which A^ is is a group of 
Formula (j) wherein A^ is 4-hydroxy-6-methyl-2-oxc>-2ff-pyrEm-3-yl or 4- 
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methoxy-6-methyl-2-oxo-2/?-pyran-3-yl; in particular the compound which is 3- 
[4-(2,4-dimethoxy-phenyl)-4,5-dihydro-3if-bcnzo(Z?] [ 1 ,4]diazepin-2-yl]-4- 
hydroxy-6-methylpyran-2-one. 

Preferred are compounds of Formula I(K): 

O 



X^N S 
o \ / 




I(K) 

in which is defined as in the Detailed Description of the Invention for 
Formula L; and preferably the compound of Formula I(K) which is 10-(2,4- 
dimethoxy-phenyl)-3-methyl-7,8-dihydro-10if-2,5-dioxa-9-thia-6a-aza- 
cyclohepta[a]naphthalene- 1 ,6-dione. 

Preferred are compounds selected from the group consisting of: 

4-hydroxy-3-[7-(2-methoxy-4-methylsuifanyi-phenyl)-23,6J-tetra^ 
[ 1 ,4]thiazepin-5-yl]-6-methyl-pyran-2-one; 

3-[7-(2-chloro-5-trifluoromethyl-phenyl)-2,3,6,7-tetrahydrO" 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-[7-(4-dimethylamino-2-methoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4] thiazepin~5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

7-(2,4-dimethoxy-phenyl)-5-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3-yl^ 
2^-dimethyl-2,3 ,6,7-tetrahydro-[ 1 ,4]thiazepine-3-carboxylic acid; and 

2-({ l-[7-(2,4-diniethoxy-phdiyl>5K4-hydroxy-6-mefliyl-2-^xo-21^^ 
3-yl)-2^-dunethyl-23,6J-tetrahydro-[l,4]tMa2epm-3-yl]-methM^ 
propionic add tert-hntyl ester. 

Pie£»red are compounds of Formula I in which is a group selected 
from Formulae (b), (cX (d), (e) and (f): 
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OR' 




(b) 



OR' 




(c) 



OR' 






(d) (e) (f) 

in which R^ is hydrogen or methyl, R" is hydrogen or (C,^alkyl and the free 

valance is attached to A^, or 

and A^ together with R* and the atoms to which A^ and R* are attached 

form a group of Formula (g): 




10 



wherein X* is -S- and the free valance is attached to A^; and 

A^ is as defined above or is a monocyclic or fused bicyclic ring selected 
from heteroarylene or unsaturated, partially unsaturated or saturated 
heterocycloalkylene containing a total of 5 to 1 1 ring atoms, wherein A^ may be 
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substituted with a group selected from -R*, -X^OR*, -X^C(0)R*. -X^OC(0)R*, 
-X^C(0)OR«, -X^SR«, .X^S(0)R», -X^S(p)2R\ -XWR«, -X2NR^C(0)R^ 
-X^^C(0)OR«, -X^QONR^R^, -X2NR^C(0)NR^R», -X^^C(^^R^)NR^R^ 
-X^NR^S(0)2R« and -X^S(0)2NR^R^ wherein X^ is a bond or (C,^)alkylene, R» 
is -X^R^ wherein X^ is as defined above and R^ is aryl containing a total of 6 to 
10 ring atoms, heteroaryl containing a total of 5 to 10 ring atoms or unsaturated, 
partially unsaturated or saturated carbocycloalkyl or heterocycloalkyl each 
containing a total of 3 to 10 ring atoms, and R"* at each occurrence indei>endently 
is hydrogen, (C,^alkyl or halo-substituted (C,^alkyl, wherein each ring within 
and R* contains from 3 to 8 ring atoms and may be substituted with 1 to 3 
groups independently selected from (C,.6)alkyl, cyano, halo, nitro, halo- 
substituted (C,.6)alkyl, -X'OR\ -X2C(0)R^ -X20C(0)R^ -X^C(0)OR\ -X^SR^ 
-X^S(0)R^ -X2S(0)2R^ -X^NR^R\ -X^NR^C(0)R^ -X2NR^C(0)0R\ 
-X2C(0)NR^R\ -X2NR^C(0)NR'*R\ -X2NR^C(NR0NR^R\ 
-X2C(0)NR^X^C(0)0R\ -XWS(0)2R^ and •X^S(p)^NR'R\ wherein X^ and 
R^ are as defined above and R^ is (Q^alkyl or halo-substituted (C,^alkyl, and 
wherein any said heteroalkylene, carbocycloalkyl and heterocycloalkyl rings 
within and R* may be substituted fiirther with 1 to 2 groups independently 
selected from (C,^alkylidene, oxo, imino and thioxo, with the proviso that only 
one of A^ and R* is a fused polycyclic ring system. 

Preferred are compounds of Formula I or n in which A^ is a group 
selected from Formulae (h), (i), (j), (k), (1) and (m): 
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N S 



(h) 




(i) 




N S N NH 



0) 



10 



r'n s 



(k) 



/ \ 

N. .S(0)„ 



0) 



X 



(m) 



in which n is 1 or 2 and is acetyl or trifluoroacetyl or and A' together with 
and the atoms to which A' and R* are attached fonn a group of Formula (g): 




(g) 

wherein X* is -S- and the free valance is attached to A^. 

Preferred are conq>ounds of Formula I in which A^ is selected from 
Formulae (b) and (d). wherein R^ is hydrogen, and A^ is selected from Formulae 
(h) and (i). 

Particularly preferred compounds of the invention include: 
4-hydroxy-3-[7-(2-methoxy-4-me&ylsulfanyl-phenyl)-2A6,7-tetrahy 
[l,4]thiazepin-5-yl]-6-methyl-pyran-2-one; 
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4-hydrdxy-3-[7-(4-methanesulfonyl-phenyl)-2,3,6,7-tetraliydro- 
[l,4]thiazepin-5-yl]-6-methyl-pyran-2-one; 

3-[2-(2.4-diethoxy-phenyI)-2,3-dihydro-ben2o[i»][l,4]thiazepin-4-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

3-[7-(2,4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepiii-5-yl3-4- 
hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

2- [7-(2,4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-3- 
hydroxy-cyclohex-2-enone; 

3- hydroxy-2-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-S-yI]-cycIohex-2-enone;and 

3-hydroxy-2-[2-(2,3,4-trimethoxy-phenyl)-2,3-dihydro- 
ben2o[i>][l,4]thiazepin-4-yl]-cyclohex-2-enone. 

Definitions: 

Unless othemise statexl, the following terms used in the specification and 
claims are defined for the purposes of this Application and have the following 
meanings. 

"AUcyr represented by itself means a straight or branched, saturated or 
unsaturated, aliphatic radical having the number of carbon atoms indicated (e.g., 
(Ci^aSkyl includes methyl, ethyl, propyl, isopropyl, butyl, sec-hutyl, isobutyl, 
fert-butyl, vinyl, aUyl, l-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 
2-methylallyl, ethynyl, I-propynyl, 2-propynyl, and the like). Alkyl represented 
along with another radical (e.g., as in aiylalkyl) means a straight or branched, 
saturated or unsaturated aliphatic divalent radical having the number of atoms 
indicated or when no atoms are indicated means a bond (e^g., (C6;,o)aiyl(C^3)alkyl 
includes phenyl, beiizyl, phenediyl. 1-phenylethyl 3-phenylprbpyl, and the like). 

"Alkyl^e^ unless indicated otfierwise,. means a strai^t or branched, 
saturated or unsaturated, aliphatic, divalent radical having the number of carbon 
atoms indicated (e.g., (C,.<i)alkylene includes methylene (-CHj-), etfiylene (- 
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CH2CH2-), trimethylene (-CH^CHjCHa-), tetramethylene (-CH2CH2CH2CH2-). 
2-butenylene (-CH2CH=CHCH2-), 2-methyltetramethylene 
(-CH2CH(CH3)CH2CH2-X pentamethylene (-CH2CH2CH2CH2CH2-) and the like), 

"All^lidene" means a straight or branched saturated 'or unsaturated, 
aliphatic, divalent radical having the number of carbon atoms indicate (e.g. 
(C,^)alkylidene includes methylene (=CH2), ethylidene (=CHCH3), 
isopropylidene (=C(CH3)2), propylidene (=CHCH2CH3), allyiidene 
(=CH-CH=CH2), and the like). 

"Amino" means the radical -NH2. Unless indicated otherwise, the 
compounds of the invention containing amino nioieties include protected 
derivatives thereof. Suitable protecting groups for amino moieties include acetyl, 
f^r/-butoxycarbonyl, benzyloxycarbonyl, and the like. 

"Animal" includes humans, non-human mammals (e.g., dogs, cats, 
rabbits, cattle, horses, sheep, goats, swine, deer, and the like) and non-manmials 
(e.g., birds, and the like). 

"Aromatic" means a moiety wherein the constituent atoms make up an 
unsaturated ring system, all atoms in the ring system are s]^ hybridized and the 
total number of pi electrons is equal to 4n+2. 

"Aryl" means an aromatic, monocyclic or fused bicyclic ring or ring 
assembly containing the total number of ring carbon atoms indicated, wherein 
each ring is comprised of 6 ring carbon atoms. Typical aryl groups containing a 
total of 6 to 14.ring atoms include phenyl, naphthyl, phraanthrenyl, anthra^entyl, 
and the like. By further example, optionally substituted heteroaryl in defining A^ 
includes 2 j4-dimethoxyphenyl, 2-trifluoromethylsulfanylphenyl, 3- 
trifluoromethylsulfanylphenyl, 4-trifluoromethylsulfanylphenyl, 3-(3- 
trifluoromethylphenyloxy)phenyl, 3-(3,4-dichlorophenoxy)phenyl, 3-(3,5- 
dichlor6phenoxy)phenyl, 2-cfalor6-S-trifluoromethylphenyl, 2,4-difluorophenyl, 
4-dimethylaminophenyl, 4-trifluoromethoxyphenyl, 2,4- 
<li(trifIuoromethyl)phenyl,: 4*-dimethylamino-2*methoxyphenyl, 4- 
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methylsulfonylphenyl, 2,4-diethoxyphenyl, 2,3,*-triinethoxyphenyl, 2-methoxy-4- 
methylsulfanylphenyl, and the like. 

"Carbocycloalkyl" means a monocyclic, fused bicyclic or bridged 
polycyclic ring or ring assembly containing the number of ring carbon atoms 
indicated. "Unsaturated^ partially unsaturated or saturated" used in connection 
with the term carbocycloalkyl refers to instances where the ring or ring assembly 
is unsaturated and non-aromatic (e.g., cyclooctatetraenyl and the like), partially 
saturated (e,g.. azulenyl, fluorenyl, indenyl,l,23,4-tetrahydronaphthyl, and the 
like) or saturated (e.g, cyclohexyl and the like), respectively. 

"Disease" specifically includes any unhealthy condition of aii animal or 
part thereof and includes an unhealthy condition that niay be caused by, or 
mcident to, medical or veterinary therapy applied to that animal, i:e., the "side 
effects" of such therapy. 

"Halo" means fluoro, chloro, broiiio or iodo. 

"Halo-substituted alkyl", as an isolated group or part of a larger group, 
means "alkyl" substituted by one or more "halo" atoms, as such teims are defined 
in this Application. Halo-substituted alkyl includes haloalkyl, diHaloalkyl, 
trihaloalkyl, perhaloalkyl and the like (e:g. halo-substituted (Cj:3)alkyl includes 
chloromethyl, dichloromethyl, difluoromethyl, trifluoromethyl, 2.2,2- 
trifluoroethyl, perfluoroethyl, 2,2,2-trifluoro-l,l-dichloroethyl, and the like). 

"Heteroatom moiety" includes -N=, -NR-, -0-, -S- or -S(0)2-, wherein R 
is hydrogen, (C,^)alkyl or a protecting group. 

"Heteroaryl" means an aromatic, monocyclic or fused bicyclic ring or ring 
assembly containing the total number of ring atoms indicated, wherein each ring 
is comprised of 5 or 6 ring atoms and one or more of the ring atoms is a 
heteroatom moiety selected from -N=, -NR-. -O- or wherein R is hydrogen. 
(Cj^allgrl, a protecting group or represents the free valence serving as the point 
of attachment For example.^ aryl containing a total of 5 to 14 ring atoms 
includes, but is not limited to acridine. beiizo[Z^]tfaieny]. benzimidazolyi. 
benzoisoxa2x>lyl. caifoazolyl. P-caibolinyl. cinnolinyl. fiirazanyl. furyl, imidazolyl. 
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indolizinyl, 3H-mdolyU isobeozofuranyl, isoindolyl, isothiazolyl, isoquinolyl, 
isoxazolyl, naphtho[23]thieny], napbthyridinyl, 2-oxobeiizimidaxoly], 
perunidinyl, phenanthridinyl, pheoazinyl, pteridinyl, puriny]» pyrazolyl, pyridy], 
pyrazinyl, pyrimidinyl, pyridazinyl, 2H-pyrrolyl, pyrroyi, quinolyl, quinoxalinyl, 
thienyl, and the like. By further example, optionally substituted heteroaryl in 
defining includes 3-phenyl-l/f-pyrazol-4-yl, 5-ethylthien-2-yl, 1 -benzyl- IH- - 
indol-3-yl, 5-(3-trifluoromethylphenyl)fur-2-yl, 5-(2-chlorophenyl)fur-2-yl, 5-(3- 
chlorophenyl)fur-2^yl, 5-(4-chlorophenyl)fur-2-yl, 5-(2-chloro-5- 
trifluorometfaylphenyl)fur-2-yU 4-bromothien-2-yl, 5-bromothien-2-yl, 1- 
phenylsuIfonyl-li7-pyrrol-^2-yI, 3-methylfur-2-yI» S-niethylfur-2-yI, 1-methyl-l/f- 
indol-3-yl,5-cMoro-l-naethyl-3-trifluoioniethyl-lH-pynx)l-5-yl,4[^^^ 

5- yl, l-(3,5-dichloro)pyrrol-^2-yl, l-(4-cWoro)pyrrol-2-yl, 5-chloro-lfir-indol-3-yl, 

6- (4-niethylphenylsulfanyl)imidazo[2,l-&]thiazol-5-yl, 4,5-dibromothien-2-yl, 5- 
methylsulfanylthien-2-yl, 5-chlon>-l-methyl-3-phenyHfl-pyrrol-4-yl, and the . 
like. 

"Heteroarylene" means a divalent, aromatic, monocyclic or fused bicyclic 
ling or ring assembly containing the total number of ring atoms indicated, 
wherein each ring is comprised of 5 or 6 ring atoms and two or more of the ring 
atoms are a heteroatom moiety selected from -N=, -MR-, -O- or -S-, wherein R 
is hydrogen, (C,^alkyl or a protecting group. For example, aryl containing a 
total of S to 14 ring atoms includes, but is not limited to pyrimidin-2,4-ylene, 
pyrrolo[l,2-a]pyrimidin-2,4-ylene, and the like. 

"Heterocycloalkylene" means a divalent, monocyclic, fiised bicyclic or 
bridged polycyclic ring or ring assembly containing the number of ring atoms 
indicated, wherein two or more of the ring atoms are a heteroatom moiety 
selected from -N=, -NR-, -O- or -S-, wherein R is hydrogen, (Cj^alkyl or a 
protectiiig group. ^Unsaturated, partially unsaturated or saturated" used in 
connection withlfae term heterocycloalkylene refers to instances where the ring 
or ling asseiid>ly is unsaturated and non-aromatic (e.g., l,4-thiazepin-5,7-ylene 
and the like), partially saturated (e.g., 2,3-dihydro-l,4-thiazepin-S,7-ylene, 2,3- 
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dihydrobenzo[Z>][l,4]thiazepin-5i7-yleric, 

yiene, and the like) or saturated (e.g, l,4-thiazepan-5,7-ylene and the like), 
respectively. For example, optionally substituted heterocycloalkylene used in 
defining includes 2,3,6,7-tetrahydro[l,4]thiazepin-5^7-ylene, 2,3- 

dihydrobenzo[fr][l,41thiazepin-5,7-ylene, 4-acetyl[l,4]thiazepan-5,7-ylene, 4- 
trifluoroacetyl[l,4]thiazepan-5,7-ylene, 2,3-dihydrobenzo[Z?][l,4]diazepin-5,7- 
ylene, 2,3-dihydro-l,4-thiazepin-5,7-ylene, l-oxo-2,3,6,7- 
tetrahydro[l,4]thiazepin-5,7-ylene. l,l-dioxo-2,3,6,7-tetrahydroti,4]thiazepin- 
5,7-yIene, 3-( 1 -/er/-butoxyca^bonylethylcarbamoyl)-2,3,6,7- 
tet^ahyd^o[l,4]thiazepin-5,7-ylene, and the like. 

"Heterocycloalkyl" means a monocyclic, fused bicyclic or bridged 
polycyclic ring or ring assembly containing the number of ring atoms indicated, 
wherein one or more of the ring atoms is a heteroatom moiety selected from -N=, 
-NR-, -O- or -S-, wherein R is hydrogen, (Cj^alkyl or a protecting group. 
"Unsaturated, partially unsaturated or saturated" used in connection with the term 
heterocycloalkyl refers to instances where the ring or ring assembly is unsaturated 
and non-aromatic (e.g., oxepinyl, thiepinyl, and the like), partially saturated (e.g., 
2ii/-pyranyl, 3,6-dihydro-2ff-pyran, 1 ,2-dihydroquinolyl, and the like) or saturated 
(e.g, tetrahydropyranyl. and the like), respectively. By further example, 
optionally substituted heterocycloalkyl used in defining includes 4-hydr6xy-6- 
methyl-2-oxo-2ff-pyran-3-yl, 4-methoxy-6-methyl-2-oxo-2H-pyran-3-yl, 4- 
hydroxy-6-methyl-2-oxo-5,6-dihydro-2ff-pyran-3-yl,2-hydroxy-6-oxo-cyclo^ 
1-enyl, 4-hydroxy-2-oxo-l ,2-dihydro-quinoIin-3-yl, 7-amino-l-oxo-i//- 
ispchromen-8-yl, 2,3-dioxo-3,4-dihydro-2fl-quinoxalin-l-yl, 2-oxo-2,3-dihydro- 
indol-l-yl, 4-oxo-4H-pyrido[1.2-a]pyrimidin-3-yl, and the like. 

"Imino" means the moiety =NR, wherein R is hydrogen or (C|^alkyL 
"Isomers" mean compounds of Formula I having identical molecular 
formulae but differ in the nature or sequence of bonding of their atoms or in the 
arrangement of their atomis in space. Isomos that differ in the arrangement of 
their atoms in space are termed "stereoisomers". Stereoisomers that are not 
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mirrpr images of one another are termed "diastereomers'' and stereoisomers that 
are nonsuperimposable mirror images are termed "enantiomers" or sometimes 
"optical isom^". A carbon atom bonded to four nonidentical substituents is 
termed a "chiral center'*. A compound with one chiral center has two 
enantiomeric forms of opposite chirality is termed a "racemic mixture". A 
compound that has more than one chiral center has 2*^^ enantiomeric pairs, where 
n is the number of ctural centers. Compounds with more than one chiral center 
may exist as ether an individual diastereomers or as a mixture of diasteieomers, 
termed a "diastereomeric mixture". When one chiral center is present a 
stereoisomer may be characterized by the absolute configuration of that chiral 
center. Absolute configuration refers to the arrangement in space of the 
substituents attached to the chiral center. Enantiomers are characterized by the 
absolute configuration of their chiral centers and described by the R- and 
sequencing rules of Cahn, Ingold and Prelog. Conventions for stereochemical 
nomenclature, methods for the determination of stereochemistry and the 
separation of stereoisomers iare well known in the art (e.g., see "Advanced 
Organic Chemistry", 4th edition, March, Jerry, John Wiley & Sons, New York, 
1992). It is understood that the names and illustration used in this Application 
to describe compounds of Formula I are meant to be encompassed all possible 
stereoisomers. 

"Nitro" means the radical -NO2. 

"Qxo" means the moiety =0. 

"Optional" or "optionally" means that the subsequently described event 
or circumstance may or may not occur, and that the description includes instances 
where the event or circumstance occurs and instances in which it does not. 

"N-Qxide. derivatives" means derivatives of compounds of Formula I in 
which nitrogens are in an oxidized state (i.e., O-N) and which possess the desired 
pharmacological activity. 
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"Pathology" of a disease means the essential nature, causes and 
development of the disease as well as the structural and functional changes that 
result from the disease processes. 

"Pharmaceutically acceptable" means that which is useful in preparing a 
pharmaceutical composition that is generally safe, non-toxic and neither 
biologically nor otherwise undesirable and includes that which is acceptable for 
veterinaiy use as well as human pharmaceutical use. 

"Pharmaceutically acceptable salts" means salts of compounds of 
Formula I which are pharmaceutically acceptable, as defined above, and which 
possess the desired pharmacological activity. Such salts include acid addition 
salts formed with inorganic acids such as hydrochloric acid, hydrobromic acid, 
sulfuric acid, nitric acid, phosphoric acid, and the like; or with organic acids such 
as acetic acid, propionic acid, hexanoic acid, heptanoic acid, 
cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malbnic acid, 
succinic acid, malic acid, maleic acid, fiimaric acid, tartatic acid, citric acid, 
benzoic acid, £>-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, madelic acid, 
methahesulfonic acid, ethanesulfonic acid, l,2-ethanedisulf6nic acid, 2- 
hydroxyethanesulfonic acid, benzenesulfohic acid,p-chlorobenzenesulf6nic acid, 
2-naphthalenesulfonic acid, /?-toluenesulfonic acid, cainphorsulfonic acid, 4- 
methylbicyclo[2.2.2]oct-2-ene-l-cari>oxylic acid, glucoheptonic acid, 4,4'- 
methylenebis(3-hydrdxy-2-ene-l-carboxyIic acid), 3-phenylpropi6nic acid, 
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, 
glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid 
and the like. 

Pharmaceutically acceptable salts also include base addition salts which 
maybe formed when acidic protons present are enable of reacting with inorganic 
or organic bases. Acceptable morganic bases include sodium hydroxide, sodium 
- carbonate, potassium hydroxide, aluminum hydroxide and calcium hydroxide. 
Accqitable organic bases include ethanolamine, dijethanolamine, trietfaanolamine, 
tromethamine, iST-methylglucamine and the like. 
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"Prodrug" means a compound which is convertible in vivo by metabolic 
means (e.g. by hydrolysis) to a compound of the invention. For example an ester 
of a compound of the invention containing a hydroxy group may be convertible 
by hydrolysis in vivo to the parent molecule. Alternatively an ester of a 
5 compound of the invention containing a carboxy group may be convertible by 

hydrolysis in vivo to the parent molecule. Suitable esters of compounds of the 
invention containing a hydroxy group, are for example acetates, citrates, lactates, 
tartrates, malonates, oxalates, salicylates, propionates, succinates, fiimarates, 
maleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p- 

10 toluoyltartrates, methanesulphonates, ethanesulpbonates, benzenesulphonates, p- 

toluenesulphonates, cyclohexylsulphamates and quinates. Suitable esters of 
compounds of the invention containing a carboxy group, are for example those 
described by FJ.Leinweber, Drug Metab. Res., 1987, 18, page 379. An 
especially useful class of esters of compounds of the invention containing a 

1 5 hydroxy group, may be formed from acid moieties selected from those described 

by Bundgaard et al., J, Med. Chem., 1989, 32, page 2503-2507, and include 
substituted (aminomethyl)-benzoates, for example, dialkylamino- 
methylbenzoates in which the two alkyl groups may be joined together and/or 
interrupted by an oxygen atom or by an optionally substituted nitrogen atom, e.g. 

20 an. alkylated nitrogen atom, more especially (morpholino-methyl)benzoates, e.g. 

3- or 4-(morpholinomethyl)-benzoates, and (4-alkylpiperazin-l-yl)benzoates, e.g. 
3- or 4-(4-alkylpiperazin-l-yl)benzoates. 

"Protected derivatives" means derivatives of compounds of the invention 
in which a reactive site or sites are blocked with protecting groups. Protected 

25 derivatives of compounds of the invention are useful in the preparation of 

compounds of the invention or in themselves may be active as activators of the 
caspase cascade and inducers of apoptosis. A cdnq>rehensive list of suitable 
protecting groups can be found in T.W. Greene, Protecting Groups in Organic 
Synthesis, 3rd edition, John Wiley & Sons, Inc. 1999. 
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"Therapeutically effective amount" means thiat aniount which, when 
adnoinisteied to an animal for treating a disease, is sufficient to effect such 
treatment for the disease. 

*Thioxo"nieans the moiety =S. 
5 •Treatment" or "treating" means any administration of acompound of the 

present invention and includes: 

( 1 ) preventing the disease from occurring in an ianimal which may be 
predisposed to the disease but does not yet experience or display the pathology 
or symptomatology of the disease* 
10 (2) inhibiting the disease in an animal that is experiencing or 

displaying the pathology or syniptomatology of thb diseased (i.e., arresting further 
development of the pathology and/or symptomatology), or 

(3) ameliorating the disease in an animal that is experiencing or 
displaying the pathology or symptomatology of the diseased (i.e., reversing the 
15 pathology and/or symptomatology). 

Nomenclature: 

The compounds of Formulae I and n and the intermediates and starting 
materials used in their preparation are named in accordance with lUPAC rales of 
nomenclature in which the characteristic groups have decreasing priority for 

20 citation as the principle group, e.g., acids, esters, amides, etc, as determined by 

AutoNom 4.0 (Beilstein Information Systems, Inc.). For example, a compound 
of Formula n wherein is 4-hydroxy-6-methyl-2-oxopyran-3-yl, A^ is 2,3,6,7- 
tetrahydro[l,4]thia2epin-5,7-yIene and A^ is 3"(3,5-dichloro-phenoxy>phenyI is 
named3-{7-[3K3,5-dkhloio-i*enoxy>-ptenyl]-2,3,6,7-tetrahydro-[l,4]^ 

55 5-yl)-4rhydroxy-6-methyl-pyran-2-one. Alternatively, the compound may be 

referred to as 5-(4-hydroxy«6-methyl-2&pyran-2-on 
phenoxy>phenyl]-2,3,6J-tetrahydro-[M]tfaiazepine. 
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Utility and Pharmacology: 

Another important aspect of the present invention is the discovery that 
substituted 1,4-thiazepines and analogs thereof are potent and highly efBcadous 
activators of caspases and inducers of apoptosis in drug resistant cancer cells, 
such as breast and prostate cancer cells, which enables these compounds to ktU 
these drug resistant cancer cells. In comparison, most standard anti-cancer drugs 
are not effective in killing drug resistant cancer cells under the same conditions. 
Therefore, substituted 1,4-thiazepines and analogs thereof are useful for the 
treatment of drag resistant cancer in animals. 

The present invention includes a therapeutic method useful to modulate 
in vivo apoptosis or in vivo neoplastic disease, comprising administering to a 
subject in need of such treatment an effective, amount of a substituted 1,4- 
. thiazepines or analog thereof, or a pharmaceutically acceptable salt or prodrug 
thereof, which functions as a caspase cascade activator and inducer of apoptosis. 

The present invention also includes a therapeutic method comprising 
administering to an animal an effective amount of a substituted l,4-thiazepine5 
or analog thereof, or a pharmaceutically acceptable salt or prodrug thereof, 
wherein said therapeutic method is useful to treat cancer, which is a group of 
diseases characterized by the uncontrolled growth and spread of abnormal cells. 
Such diseases include, but are not limited to, Hodgkin's disease, non-Hodgkin's 
lymphomas, acute and chronic lymphocytic leukemias, multiple myeloma, 
neuroblastoma, breast carcinomas, ovarian carcinomas, lung carcinomas, Wilms* 
tumor, cervical carcinomas, testicular carcinomas, soft tissue sarcomas, chronic 
lymphocytic leukemia, primary macroglobulinemia, bladder carcinomas, chronic 
granulocytic leukemia, primary brain carcinomas, malignant melanoma, small- 
cell lung carcinomas, stomach carcinomas, colon carcinomas, malignant 
panoneatic insulinoma, malignant carcinoid carcinomas, malignant melanomas, 
choriocarcinomas, mycosis fungoides, head and neck carcinornas, osteogenic 
sarcoma, pancreatic carcinomas, acute granuloc^c leukemia, hairy cell leukemia. 
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neuroblastoma, rhabdomyo sarcoma, Kaposi's sarcoma, genitourinary carcinomas, 
thyroid carcinomas, esophageal carcinomas, malignant hypercalcemia, cervical 
hyperplasia, renal cell carcinomas, endometrial carcinomas, polycythemia vera; 
essential thrombocytosis, adrenal cortex carcinomas^ skin cancer, and prostatic 
carcinomas. 

In practicing the therapeutic methods, effective amounts of compositions 
containing therapeutically effective concentrations of the compounds formulated 
for oral, intravenous, local and topical application, for the treatment of neoplastic 
diseases and other diseases in which caspase cascade mediated physiological 
responses are implicated, are administered to an individual exhibiting the 
symptoms of one or more of these disorders. The amounts are eifective to 
ameliorate or eliminate one or more symptoms of the disorders. An effective 
amount of a compound for treating a particular disease is airi amount that is 
sufficient to ameliorate, or in some manner reduce the symptoms associated with 
the disease. Such amount may be administercd as a single dosage or may be 
administered according to a regimen, whereby it is effective. The amount may 
cure the disease but, typically, is administered in order to ameliorate the disease. 
Typically, repeated administration is required to achieve the desired amelioration 
of symptoms. 

In another embodiment, a pharmaceutical composition comprising a 
substituted 1,4-thiazepines or analog thereof, or a pharmaceutically acceptable 
salt thereof, which functions as a caspase cascade activator and inducer of 
apoptosis in combination with a pharmaceutically acceptable vehicle is provided. 

Another embodiment of the present invention is directed to a composition 
effective to inhibit neoplasia comprising a substituted 1,4-thiazepines or analog 
thereof, or a pharmaceutically acceptable salt or prodrug thereof, which functions 
as a caspase cascade activator and inducer of apoptosis^ in combination with at 
least one known cancer chemotherapeutic agent, or aphamiaceutically acdeptable 
salt of said agent Examples of known anticancer agents which can be lised for 
combination ther^y include, but not are limit to alkylating agents such as 
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busulfan, cis-platin» mitomycin C, and carboplatin; antimitotic agents such as 
colchicine, vinblastine, paclitaxel, and docetaxel; topo I inhibitors such as 
camptothecin and topotecan; topo II inhibitors such as doxorubicin and etoposide; 
RNA/DNA antimetabolites such as S-azacytidine, S-fluorouracil and 
methotrexate; DNA antimetabolites such as 5-fluoro-2*-deoxy-uridine, ara-C, 
hydroxyurea and thioguanine; and antibodies such as Herceptin® and Rituxan® . 
Other known anti-cancer agents which can be used for combination therapy 
include melphalan, chlorambucil, cyclophosamide, ifosfamide, vincristine, 
mitoguazone, epirubicin, aclarubicin, bleomycin, mitoxantrone, elliptinium, 
fludarabine, octreotide, retinoic acid, tamoxifen and alanosine. 

In practicing the methods of the present invention, the substituted 1,4- 
thiazepines or analog thereof may be administered together with at least one 
known chemotherapeutic agent as part of a unitary pharmaceutical composition. 
Alternatively, the compound of the invention may be administered apart from at 
least oiie known cancer chemotherapeutic agent. In one embodiment, the 
compound of the invention and at least one known cancer chemotherapeutic agent 
are administered substantially simultaneously, i.e. the compounds are 
administered at the same, time or one after the other, so long as the conipounds 
reach therapeutic levels in the blood at the same time. In another embodiment, 
the compound of the invention and at least one known cancer chemotherapeutic 
agent are administered according to their individual dose schedule, so long as the 
compounds reach therapeutic levels in the blood. 

Another embodiment of the present invention is directed to a composition 
effective to inhibit neoplasia comprising a bioconjugates of the substituted 1,4- 
thiazepines or analogs thereof, which functions as a caspase cascade activator and 
inducer of apoptosis, in bioconjugation with at least one known ther^utically 
useful antibody, such as Herceptin® or Rituxan®, growth factor such as DGF or 
NOF, c^okines such as IL-2 or ILr4, or any other molecule that binds to a.cell 
surface receptor. These conjugates can be made using functional groups of the 
substituted 1,4-tfaiazepines or analogs thereof. For example, when one of the R 
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groups is a carboxylic acid, it can be used to modify the amino group on the 
proteins* to produced a drug-protein conjugate. For example, the N- 
hydroxysuccinamide ester of the caiboxy-containing compound may be prepared 
which maybe condensed with the protein. Sec AnaL Biochem 87:21 8 (1994) and 
Polycyclic Aromat Compd 3:781 (1993). The antibodies and other molecules 
will deliver the substituted 1,4-thiazepine or analog thereof to its targets and 
make them more effective anticancer agents. The bioconjugates also may 
enhance the anticancer effect of therapeutically useful antibodies, such as 
Herceptin® or Rituxan®. 

Similarly, another embodiment of the present invention is directed to a 
composition effective to inhibit neoplasia comprising a substituted 1 ,4-thiazepine 
or analog thereof, or a phamiaceutically acceptable salt or prodrug thereof, which 
functions as a caspase cascade activator and inducer of apoptosis, in combination 
with radiation therapy. In this embodiment, the substituted 1 ,4-thiazepine or 
analog thereof may be administered at the same time as the radiation therapy is 
administered or at a different time. 

Yet another embodiment of the present invention is directed to a 
composition effective for post-surgical treatment of cancer, comprising a 
substituted 1 ,4-thiazepine or analog thereof, or a pharmaceutically acceptable salt 
or prodrug thereof, which functions as a caspase cascade activator and inducer of 
apoptosis^ The invention also relates to a method of treating cancer by surgically 
removing the cancer and then treating the animal with one of the pharmaceutical 
compositions described herein. 

A wide range of iirmiune mechanisms operate rapidly following exposure 
to an infectious agent. Depending on the type of infection, rapid clonal expansion 
of the T and B lymphocytes occurs to combat the infection. The elimination of 
the effector ceUs following an infection is one of the major mechanisms 
maintaining immune homeostasis. This deletion of reactive cell has been shown 
to be regulated by a phenomenon known as ^optosis. Autoimmune diseases 
have been lately identified as a consequence of deregulated cell death. In certain 
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autoimmune diseases, the immune system directs its powerful cytotoxic effector 
niechanisms against specialized cells such as oligodendrocytes in multiple 
sclerosis, the beta cells of the pancreas in diabetes mellitus, and thyrocytes in 
Hashimoto's thyroiditis (Ohsako. S. & Elkon. K.B., Cell Death' Differ. (J: 13-21 
(1999))* Mutations of the gene encoding the lymphocyte apoptosis receptor 
Fas/APO-l/CD95 are reported to be associated with defective lymphocyte 
apoptosis and autoimmune lymphoproliferative syndrome (ALPS), which is 
characterized by chronic, histologically benign splenomegaly and generalized 
lymphadenopathy, hypergammaglobulinemia, and autoantibody formation 
(Infante, A.J., et al, J Pediatr. i33:629-633 (1998) and Vaishnaw, A.K, et aL, 
J Clin. Invest. 703:355-3 )63 (1999)). Overexpression of Bcl-2, which is a 
member of the bcl-2 gene family of programmed cell death legulators with anti- 
apoptotic activity in developing B cells of transgenic mice, in the presence of T 
cell dependent co-stimulatory signals, results in the generation of a modified B 
cell repertoire and in the production of pathogenic autoantibodies (Lx>pez-Hoyos, 
M., et al. Int. J MoL Med. 7:475-483 (1998)). Accordingly, many types of 
autoimmune disease may be caused by defects of the apoptotic process, and one 
treatment strategy would be to turn on apoptosis in the lymphocytes that are 
causing autounmune disease (O'Reilly, L.A. & Strasser, A., Inflamm. Res. 48:5- 
21(1999)). 

Fas-Fas ligand (FasL) interaction is known to be required for the 
maintenance of immune homeostasis. Experimental autoimmune thyroiditis 
(EAT), characterized by autoreactive T and B cell responses and a marked 
lymphocytic infiltration of the thyroid, is a good model to study the therapeutic 
effects of FasL^ Batteux, F.^ etaL, (J Immunol. 162:603-608 (1999)) reported 
that by direct injection of DNA- expression vectors encoding FasL into the 
inflamed thyroid, the development of lymphocytic infiltration of the thyroid was 
inhibited and induction of infiltrating T cells death was observed* These results 
show that FasL expression on thyrocytes may have a curative effect on ongoing 
EAT by inducing death of pathogenic autoreactive infiltrating T lymphocytes. 
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Bisindolylmaleimide VIII is known to potentiate Fas-mediated apoptosis 
in human astrocytoma 1321NI cells and in Molt-4T cells, and both of which were 
resistant to apoptosis induced by anti-Fas antibody in the absence of 
bisindolylmaleimide Vm. Potentiation of Fas-mediated" apoptosis by 
bisindolylmaleimide Vin was reported to be selective for activated, rather than 
non -activated, T cells, and was Fas-dependent Zhou T., el al, (Nat. Med 5:42-49 
(1999)) reported that administration of bisindolylmaleimide Vm to rats during 
autoantigen stimulation prevented the development of symptoms of T cell- 
mediated autoinmiune diseases in two models, the Lewis rat model of 
experimental allergic encephalitis and the Lewis adjuvant arthritis model. 
Therefore the application of a Fas-dependent apoptosis enhancer such as 
bisindolylmaleimide Vm may be therapeutically useful for the more effective 
elimination of detrimental cells and inhibition of T cell-mediated autoimmune 
diseases. Therefore an effective amount of a substituted 1 ,4-thiazepines or analog 
thereof, or a pharmaceutically acceptable salt or prodmg thereof, which functions 
as a caspase cascade activator and inducer of apoptosis; should be an effective 
treatment for autoinmiune disease. 

Psoriasis is a chronic skin disease that is characterized by scaly red 
patches. Psoralen plus ultraviolet A (PUVA) is a widely used and effective 
treatment for psoriasis vulgaris and Coven, etaL, Photodermatol. PhotoimnunoL 
Photomed 15:22-27 (1999), reported that lymphocytes treated with psoralen 8- 
MOP or TMP plus UVA displayed DNA degradation patterns typical of apoptotic 
cell death. Ozawa, etal, J Exp. Med 189:71 1-718 (1999) reported that induction 
of T cell apoptosis could be the main mechanism by which 3 1 2-nm UVB resolves 
psoriasis skin lesions. Low doses of methotrexate may be used to treat psoriasis 
torestoreaclinically normal skin. Heenen, a/., Arc^ Dermatol Res. 290:240- 
245 (1998), reported that low doses of methotrexate may induce apoptosis and 
this mode of action could explain the reduction in epidermal hyperplasia during 
treatment of psoriasis with methotrexate. Therefore an effective amount of a 
substituted 1 ,4-thiazepine or analog thereof, or a pharmaceutically acceptable salt 
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or prodrug thereof, which functions as a caspase cascade activator and inducer of 
apoptosis, should be an effective treatment for psoriasis. 

Synovial cell hyperplasia is a characteristic of patients with rheumatoid 
arthritis (RA). Excessive proliferation of RA synovial cells as well as defects in 
synovial cell death might be responsible for the jovial cell hyperplasia. 
Wakisaka, etal, Cliru Exp. hnmunoL 114:119-128 (1998), found that although 
RA synovial cells could die via apoptosis through Fas/FasL pathway, apoptosis 
of synovial cells was inhibited by proinflammatory cytokines present within the 
synovium, and suggested that inhibition of apoptosis by the proinflammatory 
cytokines may contribute to the outgrowth of synovial cells, and lead to pannus 
formation and the destruction of joints in patients with RA. Therefore an 
effective aniount of a substituted 1,4-thiazepihe or analog thereof, or a 
pharmaceutically acceptable salt or prodmg thereof, which functions as acaspase 
cascade activator.and inducer of apoptosis, should be an effective treatment for 
rheumatoid arthritis. 

An accumulation of convincing evidence suggests that apoptosis plays a 
major role in promoting resolution of the acute inflammatory response. 
Neutrophils are constitutively programmed to undergo apoptosis, thus limiting 
their pro-inflanunatory potential and leading torapid, specific, and non-phlogistic 
recognition by maorophages and semi-professional phagocytes (Savill, J., J 
Leukoc, BioL 61:375-380 (1997)), Boirivant, et al.. Gastroenterology 116:557- 
565 (1999), reported that lamina propria T cells isolated from areas of 
inflammation in Crohn's disease, ulcerative colitis, and other inflanunatory states 
manifest decreased CD2 pathway-induced ^[>optosis, and that studies of cells 
from inflamed Crohn's disease tissue indicate that this defect is accompanied by 
elevated Bel-2 levels. Therefore an effective amount of a substituted 1,4- 
thiazepihes or analog thereof, or a pharmaceutically acceptable salt or prodrug 
thereof^ which functions as a caspase cascade activator and inducer of apoptosis, 
should be an effective treatment for inflammation and inflammato ry bowel 
disease. 
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Compositibns within the scope of this invention include all compositions 
wherein the caspase cascade activators are contained in an amount that is 
effective to achieve its intended purpose. While individual needs vary, 
determination of optimal ranges of effective amounts of each component is within 
the skill of the art. Typically, the active compounds may be administered to 
mammals, e.g., humans, orally at a dose of 0,0025 to 50 mg/kg, or an equivalent 
amount of the pharmaceutically acceptable salt thereof, per day of the body 
weight of the mammal being treated for apoptosis mediated disorders. Preferably, 
about 0.01 to about 10 mg/kg is orally administered to treat or prevent such 
disorders; Forintramuscular injection, the dose is generally about one-half of the 
oral dose. For example, a suitable intramuscular dose would be about 0.0025 to 
about 25 mg/kg, and most preferably, from about 0.01 to about 5 mg/kg. If a 
known cancer chemotherapeutic agent is also administered, it is administered in 
an amount with is effective to achieve its intended purpose. The amounts of such 
known cancer chemotherapeutic agents effective for cancer are well known to 
those of skill in the art. 

The unit oral dose may comprise from about 0.01 to about 50 mg, 
preferably about 0. 1 to about 10 mg of the caspase cascade activator. The unit 
dose may be administered one or more times daily as one or more tablets each 
containing from about 0. 1 to about 10, convenienUy about 0.25 to 50 mg of the 
compound or its solvates. In a topical formulation, the ciaspase cascade activator 
may be present at a concentration of about 0.0 1 to 100 mg per gram of carrier. 

In addition to administering the caspase cascade activator as a raw 
chemical, the caspase cascade activator may be administered as part of a 
pharmaceutical preparation containing suitable pharmaceutically acceptable 
carriers/Comprising excipients and auxiliaries which facilitate processing of the 
: compounds into preparations which can be used pharmaceutically. Preferably, 

: the preparations, particularly those preparations which can be administered orally 
and which can be used for the preferred type of administration, such as tablets, 

. dragees, and capsules, and also preparations which can be adininistered rectally. 
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such as suppositories, as weU as suitable solutions for administration by injection 
or orally, contain firom about 0.01 to 99 percent, preferably from about 0.25 to 75 
percent of active compound(s), together with the excipient 

Also included within the scope of the present invention are the nontoxic 
pharmaceutically acceptable salts of the compounds of the present invention. 
Acid addition salts are formed by mixing a solution of the particular apoptosis 
inducer with a solution of a phamiaceutically acceptable non-toxic acid such as 
hydrochloric acid, fumaric acid, maleic acid, succinic acid, acetic acid, citric acid, 
tartaric acid, carbonic acid, phosphoric acid, oxalic acid, and the like. Basic salts 
aire formed by mixing a solution of the particular apoptosis inducers of the present 
invention with a solution of a pharmaceutically acceptable non-toxic base such 
as sodium hydroxide, potassium hydroxide, choline hydroxide, sodium carbonate, 
Tris, iV-methyl-glucamine and the like. 

The pharmaceutical compositions of the invention may be administered 
to any animal which may experience the beneficial effects of the compounds of 
the invention. Foremost among such animals are manmials, e.g., humans and 
veterinary animals, although the invention is not intended to be so limited. 

The pharmaceutical compositions of the present invention may be 
administered by any means that achieve their intended purpose. For example, 
administration may be by parenteral^ subcutaneous, intravenous, intramuscular, 
intraperitoneal, transdermal, buccal, intrathecal^ intracranial, intranasal or topical 
routes. Alternatively^ or concurrently, administration may be by the oral route. 
The dosage administered will be dependent upon the age, health, and weight of 
the recipient, kind of concurrent treatment, if any, frequency of treatment, and the 
nature of the effect desired. 

The pharmaceutical preparations of the present invention are 
manufactured in a manner which is itself known, for example, by means of 
conventional mixing, granulating, dragee-maldng^ dissolving, or lyophilizing 
processes. Thus, phamiaceutical preparations for oral use can be obtained by 
combining the active compounds with solid excipiehts, optionally grinding the 
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resulting mixture and processing the mixture of granules, after adding suitable 
auxiliaries, if desired or necessary, to obtain tablets or dragee cores. 

Suitable excipients are, in particular, fillers such as saccharides, for 
example lactose or sucrose, mannitol or sorbitol, cellulose preparations and/or 
calcium phosphates, for example tricalcium phosphate or calcium hydrogen 
phosphate^ as well as binders such as starch paste, using, for example, maize 
starch, wheat starch, rice starch, potato starch, gelatin, traigacanth, methyl 
cellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose, and/or 
polyvinyl pyrrolidone. If desired, disintegrating agents may be added such as the 
above-mentioned starches and also carboxymethyl-starch, crosslinked polyvinyl 
pyrrolidone, agar, or alginic acid or a salt thereof, such as sodium alginate. 
Auxiliaries are, above all, flow-regulating agents and lubricants, for example, 
silica, talc, stearic acid or salts thereof, such as magnesium stearate or calcium 
stearate, and/or polyethylene glycol. Dragee cores are provided with suitable 
coatings which, if desired, are resistant to gastric juices. For this purpose, 
concentrated saccharide solutions may be used, which may optionally contain 
gum arable, talc, polyvinyl pyrrolidone, polyethylene glycol and/or titanium 
dioxide j lacquer solutions and suitable organic solvents or solventmixtures. In 
order to produce coatings resistant to gastric juices, solutions of suitable cellulose 
preparations such as acetylcellulose phthalate or hydroxypropylmethyl-cellulose 
phthalate, are used. Dye stuffs or pigments may be added to the tablets or dragee 
coatings, for example, for identification or in order to characterize combinations 
of active compound doses. Other pharmaceutical preparations which can be used 
orally include push-fit capsules made of gelatin, as well as soft, sealed capsules 
made of gelatin and a plasticizer such as glycerol or sorbitol. The push-fit 
capsules can contain the active compounds in the form of granules which may be 
mixed with fillers such as lactose, binders such as starches, and/or lubricants such 
as talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the 
active compounds are preferably dissolved or suspended in suitable liquids, such 
as fatty oils, or liquid parafBn. In addition, stabilizers may be added. Possible 
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phannaceutical preparations which can be used rectally include, for example, 
suppositories, which consist of a combination of one or more of the active 
compounds with a sup]H>sitory base. Suitable suppository bases are, for example, 
natural or synthetic triglycerides, or parafBn hydrocarbons. In addition, it is also 
possible to use gelatin rectal capsules which consist of a combination of the 
active compounds with a base. Possible base materials include, for example, 
liquid triglycerides, polyethylene glycols, or paraffin hydrocarbons. Suitable 
formulations for parenteral administration include aqueous solutions of the active 
compounds in water-soluble form, for example, water soluble salts and alkaUhe 
solutions. In addition, suspensions of the active compounds as ^propriate oily 
injection suspensions may be administered. Suitable lipophilic solvents or 
vehicles include fatty oils, for example, sesame oil, or synthetic fatty acid esters, 
for example, ethyl oleate or triglycerides or polyethylene glycol-400 (the 
compounds are soluble in PEG-400). Aqueous injection suspensions may contain 
substances which increase the viscosity of the suspension, and include, for 
example, sodium carboxymethyl cellulose, sorbitol, and/or dextran. Optionally, 
the suspension may also contain stabilizers. Li accordance with one aspect of the 
present invention, substituted 1,4-thiazepines or analogs thereof, or a 
pharmaceutically acceptable salt or prodrug thereof, are employed in topical and 
parenteral formulations and are used for the treatment of skin cancer. 

The topical compositions of this invention are formulated preferably as 
oils, creams, lotions, ointments and the like by choice of appropriate carriers. 
Suitable carriers include vegetable or mineral oils; white petrolatum (white soft 
paraffin), branched chain fats or oils, animal /ats and high molecular weight 
alcohol (greater than C,2). The preferred carriers are those in which the active 
ingredient is soluble. Emulsifiers, stabilizers, humectants and antioxidants may 
also be included as well as agents imparting color or fragrance, if desired. 
Additionally, transdermal penetration enhancers can be e0q>loyed in these topical 
formulations; Exainples of such enhancers can be found in U.S. Patent Nos. 
3,989,816 and 4.444,762. 
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Creams are preferably formulated from a mixture of mineral oil, self 
emulsifying beeswax and water in which mixture the active ingredient, dissolved 
in a small amount of an oil such as almond oil, is admixed. A typical example 
of such a cream is one which includes about 40 parts water,' about 20 parts 
beeswax, about 40 parts mineral oil and about 1 part almond oil. 

Ointments may be fomiulated by mixing a solution of tlie active 
ingredient in a vegetable oil such as almond oil with warm soft paraffin and 
allowing the mixture to cool. A typical example of such ah ointment is one 
which includes about 30% almond oil and about 70% white soft paraffin by 
weight. 

Accordingly, an aspect of the present invention is a method of treating a 
disorder responsive to the induction of apoptosis in an animal suffering from said 
disorder, which method comprises administering to the ahinial an effective 
amount of a compound of Formula I: - 




in which: 

the dashed lines indicate optional unsaturation without violating valency 

rules; . 

is hydrogen, (C,^)alkyl or -C(0)R^, wherein is as defmedbelow, or 
is absent when a double bond exists between the nitrogen atom to which R^ is 
attached and an adjacent ring atom or R^ is as defined below; 

is -NR^-, -S-, -S(OH -S(OV or -0-. wherein R^ is hydrogen or (C,. 
5)alkyl or is absent when a double bond exists between the nitrogen atom to 
which R^ is attached and an adjacent ring atom; 

A^ is a monocyclic or fiised polycyclic ring system selected from aiyl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated caibocycloalkyl or 
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heterocycloalkyl each containing a total of 3 to 14 ring atoms, or together with 
R} and the atoms to which A' and are attached forms a fused polycyclic ring 
system selected fix)m heteroaiyl and unsaturated, partially unsaturated or saturated 
heterocycloallsyl in any case containing a total of 10 to IS ring atoms, wherein A^ 
may be substituted with a group selected ftom -R^, -X^R^, -X^(0)R^. 
-X^OC(0)R\ .X^C(0)OR\ -X2SR^ -X^S(0)R^ -X^S(0)2R^ -X^^R^ 
-X^NR'C(0)R\ -X^NR^C(0)OR^ -X2C(0)NR^R^ -X^NR^C(0)NR^R^ 
-X^NR^C(NR^)NR^R\-X^NR^S(0)2R^ and .X^S(0)2NR^R^ wherein X^ is abend 
or (Gj^alkylene, R^ is -X^R^ wherein X^ is as defined above and R^ is aryl 
containing a total of 6 to 10 ring atoms, heteroaiyl containing a total of S to 10 
ring atoms or unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloaUc/1 each containing a total of 3 to 10 ring atoms, and R"* at each 
occurrence independently is hydrogen, (C,^)alkyl or halo-substituted (C,^alkyl, 
wherein each ring within A* and R^ contains from 3 to 8 ring atoms and may be 
substituted with 1 to 3 groups independently selected from (C,^)alkyl, cyano, 
halo, nitro, halo-substituted (Cj^alkyl, -X^OR^ -X^CCOR^, -X^OCCOR^ 
-X^C(0)OR\ -X^SR^ -X^S(0)R^ -X^S(0)2R^ -X^NR^R^ -X^NR^C(0)R^ 
-X^NR'C(0)OR^ -X2C(0)NR^R^ -X^^C(0)NR^R^ -X^^C(NR^)NR^R^ 
-X2NR^S(0)2R^ and -X^S(0)2NR^R\ wherein X^ and R^ are as defined above and 
R* is (Ci^alkyl or halo-substituted (C,^alkyl, and wherein any said 
cart>ocycloalkyl and heterocycloalkyl rings within A' and R^ may be substituted 
further with 1 to 2 groups independendy selected from (Cj^alkylidene, oxo, 
imino arid tliioxo, with the provisos that only one of A' and R^ is a fused 
polycyclic ring system; 

A^ is a monocyclic or fused bicyclic ring selected from heteroarylene or 
unsaturated, partially unsaturated or saturated heterocycloalkylene containing a 
total of S to 1 1 ring atoms, wherein A^may be substituted with a group selected 
from -R^ -X .X^(0)R^ ^X^(0)R», -X^(0)OR^ -X^SR^ -X^S(0)R*. 
-X^S(0)^^ -X^^R», -X^^(0)R\ -X^^(0)0RS -X^(0)NR^*, 
-X^^C(0)NR^R«, -X^^C(NR^NR^R»,-X^*S(0^« and.X^S(OWSlR*R*, 
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wherein is a bond or (C,^alkyJene, is -X^R^ wherein X^ is as defined above 
and R^ is aryl containing a total of 6 to 10 ring atonis, heteroatyl containing a 
total of 5 to 10 ring atoms or unsaturated, partially unsaturated or saturated 
carbocycloalkyl or heterocycloalkyl each containing a total of 3 to 10 ring atoms, 
and R"* at each occurrence independently is hydrogen, (C,^)alkyl or halo- 
substituted (C,^alkyl, wherein each ring within A? and R* contains fironi 3 to 8 
ring atoms and may be substituted with 1 to 3 groups independently selected from 
(Cj^alkyl, cyano, halo, nitro, halo-substituted (C,^alkyl, -X^OR^, -X2C(0)R^ 
-X20C(0)R^ ^X2C(0)0R^ -X2SR\ -X2S(0)R^ -X^S(0)2R^ -XWR\ 
-X^NR^C(0)R^ -X2NR^G(0)0R\ -X^C(0)NR^R\ -X2NR^C(0)NR^R\ 
-X2NR^C(NR^)NR'R\ -X^C(0)NR^X2C(0)0R^ -X2NR^S(0)2R'^ and 
-X^S(0)2NR^R\ wherein X^ and R^ are as defined above and R^ is (CiJalkyl or 
halo-substituted (C,^)alkyl, and wherein any said heterocycloalkylene, 
carbocycloalkyl and heterocycloalkyl rings within and R^ may be substituted 
further with 1 to 2 groups independently selected from (C,^)alkylidene, oxo, 
imino and thioxo, with the proviso that only one of and R* is a fused 
polycyclic ring system; and 

A^ is a monocyclic or fused polycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, wherein A^ may 
be substituted with a group selected from -R^ -X^OR^ -X^C(0)R^ -X20C(0)R^ 
-X^C(0)OR^ -X^SR^ -X2S(0)R^ -X2S(0)2R^ -XWR^ -X^R^C(0)R^ 
-X WC(0)OR^ -X2C(0)NR^R^ -X2NR^C(0)NR^R^ -X2NR^C(NR^)NR^R^ 
-XWSCO^R^ and -X^S(0)2NR^R^ wherein X^ is a bond or (C,^alkylene, R^ 
is -X^R^^ wherein X^ is as defined above and R**^ is aiyl containing a total of 6 to 
10 ring atoms, heteroaryl containing a total of 5 to 10 ring atoms or unsaturated, 
partially unsaturated or saturated carbocycloalkyl or heterocycloalkyl each 
containing a total of 3 to 10 ring atoms, and R^ at each occurrence independently 
is hydrogen, (C,^alkyl or halo-substituted (C,^alkyl, wherein each ring within 
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and R^^ contains from 3 to 8 ring atoms and may be substituted with 1 to 3 
groups independently selected firoin (Cj^alkyl, cyano» halo, nitro, halo- 
substituted (Cj^alkyl. -X^R^ -X^(0)R^ -X^OC(0)R^ -X2C(0)0R^ -X^SR\ 
-X^S(0)R^ -X2S(0)2R^ -X^NR*R^ -X^^C(0)R^ -X"^^C(0)OR^ 
-X^(0)NR^R^ -X^^C(0)NR'*R^ -X^^C(NR^)NR^R\-X^NR*S(0)2R^ and 
-X^(0)2NR^R\ wherein and R^ are as defined above and R^ is (C,^alkyl or 
halo-substituted (Ci^alkyl, and wherein any said carbocycloalkyl and 
heterocycloalkyl rings within and R^^ may be substituted further with 1 to 2 
groups independently selected from (C,^alkylidene, oxo, imino and thioxo, with 
the proviso that only one of A^ and R*** is a fused polycyclic ring system; or an 
oxide derivative, prodrag derivative, protected derivative, individual stereoisomer 
or mixture of stereoisomers, or a pharmaceutically acceptable salt theieof; with 
the proviso that when said compound is of Formula n(a): 



then A^ is other than: 

(a) benzo[l,3]dioxolyl; 

(b) phenyl which is mono-substituted by bromo, hydroxy, methyl or 
isopropyl; and 

(c) phenyl which is substituted by at least one of chloro and methoxy 
and not substituted by methylsulfany], amino, metfaylamino or dimethylamino; 
preferably wherein said, disorder is an autoimmune disease, in particular 
rheumatoid arthritis, or inflammation or inflammatory bowel disease, in 
particular, wherein said disorder is psoriasis or a skin disease. 

Another aspect of the present invention is a niethod for treating or 
preventing cancer, comprising administering to an animal in need of such 
treatment an effective amount of a compound of Formula I -as defined 




n(a) 
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immediately above; particularly wherein said cancer is selectied from the group 
consisting of Hodgkin's disease; non^Hodgkin's lymphoma, acute and chronic 
lymphocytic leukemias, multiple myeloma, neuroblastoma, breast carcinoma, 
ovarian carcinoma, lung carcinoma, Wilms* tumor, cervical carcinoma, testicular 
carcinoma, soft-tissue sarconia, chronic lymphocytic leukemia, primary 
macroglobulinemia, bladder carcinoma, chronic granulocytic leukemia, primary 
brain carcinoma, malignant melanoma, small-cell lung carcinoma, stomach 
carcinoma, colon carcinoma, malignant pancreatic insulinoma, malignant 
carcinoid carcinoma, choriocarcinoma, mycosis fungoides, head and neck 
carcinoma, osteogenic sarcoma, pancreatic carcinoma, acute granulocytic 
leukemia, hairy cell leukemia, neuroblastoma, rhabdomyosarcoma, Kaposi's 
sarcoma, genitourinary carcinoma, thyroid carcinoma, esophageal carcinoma, ^ 
malignant hypercalcemia, cervical hyperplasia, renal cell carcinoma, endometrial 
carcinoma, polycythemia vera, essential thrombocytosis, adrenal cortex 
carcinoma, skin cancer and prostatic carcinoma. 

Another aspect of the present invention is a method for the treatment of 
drug resistant cancer, comprising administering to an animal in need of such 
treatment an effective amount of a compound of compound of Fomiula I as 
defined immediately above. 

Preferred means for practicing any of the above methods comprises 
further administering to said animal at least one known cancer chemotherapeutic 
agent, or apharmaceutically acceptable salt of said agent; preferably wherein said 
known cancer therapeutic agent is selected from the group consisting of busulfan, 
cis-platin, mitomycin C, carboplatin, colchicine, vinblastine, paclitaxel, 
docetaxel, camptothecin, topotecan, doxorubicin, etoposide, 5-azacytidine, 5- 
fiuorouracil, methotrexate, 5-fluoK>-2 -deoxy-uridine, ara-C, hydroxyurea, 
thioguanine, melphalan, chlorambucU, cyclophosamide, ifosfamide, vincristine, 
mitoguazone, epirubicin, aclarubicin, bleomycin, imitoxantrone, eUiptinium, 
fludarabine» octreotide, retinoic acid, tamoxifen, Herc^tin®, Rituxan® and 
alanosine. 
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Preferred means for practicing any of the above methods comprises 
further treating said animal with radiation-therapy. 

Preferred means for practicing any of the above methods comprises 
administering the compound of Formula I after surgical treatment for cancer. 

Preferred means for practicing any of the above methods comprises 
administering a compound of Formula I which when said compound is selected 
from the group consisting of Formula n(a) and 11(b): 




U(a) n(b) 

then is other than: 

(a) benzo[l,3]dioxolyl; 

(b) phenyl which is mono-substituted by bromo» nitro, hydroxy, 
methyl or isopropyl; and 

(c) phenyl which is substituted by at least one of CI and methoxy and 
not substituted by methylsulfanyl, amino, methylamino and dimethylamino, . 

A further preferred means for practicihg any of the above methods 
comprises administering a compound of Formula I which when said compound 
is selected from the group consisting of Formula n(a) and n(b), then A^ is other 
than benzo[13]dioxol-5-yl, 23-dihydro-benzo[l,4]dioxinyI or phenyl which is 
substituted by at least one of bromo, chlofo, hydroxy, nitro, methoxy and 
(Ci.3)alkyl 

A further preferred means for practicing any of the above methods 
comprises administmng acompound of Formula I in which A^ of satid compound 
is a group selected fiiom Formulae (a), (b), (c), (d) and (e): 
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(d) (e) 
in which is hydrogen or methyl, R" is hydrogen or (C,^alkyl and the free 
valance is attached to or 

and A^ together with R* and the atoms to which A* and R} are attached 
forms a group of Formula (g): 




(g) 

wherein is -S- and the free valance is attached to A^ and 

A^ of said compound is as defined above or is a group selected from 
Formulae (h), (i), (j), (k), 0) and (m): 
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(h) (i) 0) 



R^N S N S(0)„ N S 

X^^^x X^--4c 

« (1) (m) 

in which n is 1 or 2 and is acetyl or trifluoroacetyl. 

A further preferred means for practicing any of the above methods 
comprises administering a compound of Formula I in which is phenyl or 
heteroaryl containing a total of 5 to 9 ring atoms, wherein A^ may be substituted 
with a group selected from -R^ -X^OR^ -X^SR^ and -X%(0)2R^ wherein R^ is 
-X^*®, X^ is a bond or (Ci^alkylene and R*^ is phenyl or heteroaryl containing 
a total of 5 to 6 ring atoms, wherein each ring within A^ and R^® may be 
substituted with 1 to 3 groups independentiy selected from (C j^)alkyl, halo, halo- 
substituted (Cj^alkyl, -X^OR\ -X^SR\ -X^S(0)2R^ and -X^^R^ wherein R^ 
at each occurrence independently is hydrogen, (C j^alkyl or halo-substituted (C,. 
5)alkyl and R^ is (Cj^alkyl or halo-substituted (C,^alkyL 

A further preferred means for practicing any of the above methods 
comprises administering a compound of Fcmnula I, wherein said compound is 
selected from the group consisting of : 

4-hydroxy-3-[7-{2-methoxy-4-methylsulfanyl-pheriyl>2,3,6 
[ 1 ,4]thiazepin-5-yl]-6-methyl-pyran-2-one; 

2-[7-(2,4-dimethoxy-phenyl)-2,3,6.7-tetrahydro-[U4]fluazepin-5-yl]-^^ 
hydroxy-cyclohex-2-enone; 
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4-hydroxy-3-[7-(4-methanesuIfonyl-phenyl)-2,3.6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-6-inethyl-pyran-2-one; 

3-[2-(2,4-diethoxy-phenyl>23-dihydro-benzo[i>] [ 1 ,4]thiazepin-4-yl]-4- 
hydroxy-6-inethyl-pyran-2-one; 

5 3-[7-(2,4-diethoxy-phenyl)-23,6J-tetrahydro-[l,4]thiazepin-5-y]]-4- 
hydroxy-6-niethyl-5,6-dihydro-pyran-2-one; 

3-[7-(4-dimethylaniincKphenyI)-2,3,6,7-tetrahydro-l,4]thiazepin-^ 
hydroxy-6-niethyl-5,6-dihydro-pyran-2-one; 

2- [7-(2,4-diethoxyrphenyl)-2,3,6,7-tctrahydro-[l,4]thiazepin-5-yl]-3- 
10 hydroxy-cycIohex-2-enone; 

3- hydroxy-2-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-cyclohex-2-enone; 

3- hydroxy-2-[2-(2,3,4-trimethoxy-phenyl)-2,3-dihydro- 
beiizo[i>] [ 1 ,4]thiazepin-4-yl]-cyclohex-2-enone; 

15 4-hydroxy-6-methyl-3-[2-(2,3,4-trimethoxy-.phenyl)-2,3-dihydro- 
benzo[£?][l,4]thiazepin>4-yl]"5,6-dihydro-pyran-2-one; 

4- hydroxy-6-meUiyl-3-[7-(23,4-trimethoxy-phenyI)"2,3,6,7-tcd^^ 
[l,4]thiazepin-5-yl]-5,6-dihydro-pyran-2-one; and 

3-(7-(2,4-dimethoxy-phenyl)-23^ydro-[l,4]thiazepm^^ 
20 6-methyl-pyran-2-one; 

A further preferred means for practicing any of the above methods 
comprises administering a compound of Formula J; wherein said compomid is 
selected from the group consisting of: 

3-[4-acetyl-7-(2,4-dimethoxy-phenyl>[I,4]thiazepan-5-yl]-*-hydroxy-^ 
25 methyl-pyran-2-one; 

3-[7K2,4Kiimethoxy-^phenylH-(2,2,2-tiifluoio-ethanoy 
5-yl]-4-hydroxy-6-methyI-pyran-2-one; 

l-[7-(2.4-dimethoxy-phenyl)-5-(3-fluoro-4-methoxyphenyl)- 
[l»4]tfaizepan-4-yl]-ethanone; 
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4-hydroxy-6-methyl-3-[7-(3-pbenyl-l//-p3aB2ol-4-y^^^ 
[l,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-cthyl-thien-2-yl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

3- [7-(l-benzyl-lH-indol-3-yl)-23,6J-tetrahydix^ 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3 [7-(2-trifluoromethylsulfanyI-phenyl>2,3 ,6,7- 
tetrahydro-[ 1 ,4]thia2epin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3[7-(3-trifluoromethyIsuIfanyI-phenyl)-2.3,6,7- 
tetrahydro-[ 1 ,4] thia2epin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3[7-(4-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-[3-(3-trifluoromethyl-phenoxy>phenyl]-2,^ 
tctrahydro-[l ,4]thia2epin-5-yl]-pyran-2-one; 

3-[7-[3-(3,4-dichlon)-pheiK>xy>phenyl]-23,6,7-tetrahydro-[l,4]tW 
5-yl]-4-hydroxy-6-inethyl-pyran-2-onc; 

3- [7-[3<3,5-<iichloro-phenoxy>phenyl]-2,3A7-tetrahydro-[l,4]t^ 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3- { 7-[5-(3-trifluoromethyl-phenyl)-furan-2-yl]- 
2,3,6.7-tetrahydro-[ 1 ,4]thia2cpin-5-yl ) -pyran-2-one; 

3-{7-[5-(2-cWoro-phenyI>furan-2-yI]-2,3,6J-tetrahyd^ 
yl ) -4-hydroxy-6-methyl-pyran-2-one; 

3-{7-[5-(3-cWoio-phenyI>furan-2-yl].23,6J-tetr^ 
yl ) -4-hydroxy-6-methyl-pyrah-2-one; 

3- {7-[5-(4-cMon>-phenyl>fui^-2-yl]-2,3,6 J-tetrahydi^ 
yl } -4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-{7-[5-(cMorO"trifluorometbyl-phen^ 
2,3,6J-tetrahydn)-[l,4]thiazepiii-5-yl}-pyraii-2-one; 

3-[7-(4-bromo-tWen-2-yl>23.6J-tcti:ahydro-[l,4]tWazepin-5-yl^ 
hydroxy-6-inethyl-pyran-2-one; 
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3-[7-(5-bromo-thien-2-yl)-2,3,6,7-tetrahydro-[ 1 .4]thiazepin-5-yl]-4- 
hydroxy-6-methyI-pyran-2-one; 

3- [7-( 1 -benzenesulfonyl- 1 /^-pyrrol-2"yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-dne; 

4- hydroxy-6-methyl-3-[7-(3-methyl-thien-2-yl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yI]-pyran-2-one; s 

4-hydroxy-6-methyl-3-[7-(5-methyl-thien-2"yl)-2,3,6,7-tetrahydro- 
[1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-(l^methyl-l^r-indol-3-yl)-23.6,7-tet^ 
[l,4]thiazepin-5-yl]-pyran-2-one; ' 

3-[7-(cMoro-methyl-tri£Iuoromethyl- l/^pyrazol-4-yI)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-{7-[l-(2,4-difluoro-beiizenesulfonyl)-l//-pyrrrol-2-y]]-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl } -4-hydroxy-6-methyl-pyran^2-one; 

3-(7-[2,2']bithienyl-5-yl-2,3,6.7-tetrahydro-[l,4]thiazepin-5-yl)-4- 
hydroxy-6-methyl-pyran-2-one; 

3- { 7- [ 1 -(3,5-dichloro-phcnyl)- liy-pyrrrdl-2-yl]^2,3 ,6,7-tet^ahyd^o- 
[ 1 ,4]thiazepin-5-yI } -4-hydroxy-6-methyl-pyran-2-one; 

3-{7-[l-(4-chloro-phenyl)-lif-pyrrrol--2-yl]-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl ) -4-hydroxy-6-methyl-pyran-2-one; 

3- [7-(5-cWoro-l/^indol-3-yl)-23,6J-tetrahydro-[i;4]thiazepin-^ 
hydroxy-6-inethyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(6~/?-tolylsulfanyHmidazo[24-fr^ 
2,3,6,7~tetrahydro-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3r[7-(4,5-dibromo-thien-2-yl)-23.6j-tetrahydio-[l,4] 
hydroxy-6-methyl-pyran-2-oiie; 

3-[7-(2-chloro-5-trifluoromethyl-phenyl)r2,3,6,7-tctrahydro- 
[I,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-[7K2i4-dimethoxy-phenyl)-23,6,7-tetrahydro-[l,4]tW 
hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 
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4-hydroxy-6-methyl-3-[7-(5-methylsulfaiiyl-thien-2-yl)-2,3,6,7- 
tetrahydr6-[l,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-chloro- l-melhyl-3-phenyl- l/Z-pyrazol-4-yl)-23.6J-tetrahydro- 
[1 »4]thiazepin-5-yl]-4-hydroxy-'6-methyl-pyran-2-one; 

3-[4-(2,4-dimethoxy-phenyl)-4,5-dihydro-3/f-"benzo[fr][ 1 ,4]diazepin-2- 
yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-[7-(4-dimethylamino-phenyl>23»6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]-4- 
hydroxy-6-methyI-pyran-2-<^ne; 

3- [7-2,4-dimethoxy-phenyl).23,6,J-tetrahydro-[l,4]thiazepin-5-yy 
hydroxy- l/Z-quinolin-2-one; 

4- hydK)xy-6-melliyl-3-[7-(4-trifluoromethoxy-phenyI^^ 
[ 1 ,4]thia2epin-5-yl]-pyran-2-one; 

3-[7-(bis-«fluoromethyl-phenyl)-23.6J-tetrahydro-[l,4]thiazepm^^ 
4-hydroxy-6-methyl-pyran-2-one; 

3-[7-(4-dimethylamino-2-inethoxy-phenyl)-2,3.6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-^one; 

3-hydroxy-2-[2-(2,4-diethoxy-phenyl)-2,3-dihydro- 
benzo[2^][l ,4]thiazepin-4-yl]-cyclohex-2-enone; 

3-[7-(2,4-dimethoxy-phenyl)-l-oxo-2,3,6.7-tetrahydro-l/r-U^- 
[l,4]thiazepiii-5-yI]-4-hydroxy-6-methoxy-pyran-2-one; 

l(H2,4-dimethoxy-phenyl)-3-iMJthyl-7.8-dihydro^ 
6a-aza-cyclohepta[a]naphtfaalene- 1 ,6-dione; 

3-[7-(2,4-dimethoxy-phenyl)-14-dioxo-23,6,7-tetrahydro-li/-lX^- 
[1 ,4]thiazepin-5-yl]-4-hydroxy--6-methyl-pyran-2-one; 

3-[7K2,4-diethoxy-phenyl>23-dihydro-[l,41thiazepii^^ 
methyl-pyran-2-one; 

3-(7-[2^1bitMenyl-5-yl-23-dihydrc>-[l,4]thitoepin^^ 
metfayl-pyTan-2-one; 

2-[7-(2,4^ethoxy-phenyl)-23-dihydio-[l,43thiaz^in-^^^ 
cyclohex-2-eiione; and 



wo 01/79187 



PCT/ljSOl/12581 



-58- 

3- [7-(2,4-diethoxy-phenyl>23-dihydro-[l,4]thia2epin-^ 
methyl-5,6-dihydro-pyran-2-one* 

A further preferred means for practicing any of the above methods 
comprises administering a compound of Formula I, wherein said compound is 
selected from the group consisting of: 

4- hydroxy-6-methyl-3-[7-(4-methylsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(4-ethoxy-phenyl)-23,6J-tetrahydn>-[l,4]thiazepin-5-yl]-4-hy*^ 
6-methyl-pyran-2-one; 

3-[7-(3-methoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-6- 
methyl-pyran-2-one; 

3-[7-(2-bromo-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]4-hydroxy- 
6-methyl-pyran-2-one; 

3-[7-(2,3-dichloro-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]4- 
hydroxy-6'methyI-pyran-2~one; 

3- [7-(3,4-dichloro-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

6-methyl-3-[7-(2,3,4-trimcthoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin^5-yl]-pyran-2-one; 

6-methyl-3-(2-p-tolyl-2,3-dihydro-benzo[fr][l,4]tWazepin-4-yl^^^ 

one; 

4- hydroxy-6-methyl-3-[2-(4-methylsulfanyl-phenyl)-2,3-dihydro- 
benzo[£>] [ 1 ,4]thiazepin-4-yl]-pyran-2-one, 

A further preferred means for practicing any of the above methods 
comprises administering a compound of Formula I, wherein said compound is 
selected from the group consisting of : 

4-hy(h^oxy-6-methyl-3-[7-(4-methylsulfanyl-phenyl)-23,6J-tetrah^^ 
[1 »4]tfaiazepin-S^yl]-pyran-2rone; 

3-I7-(3,4-dicMoro-phenyl)-23,6J-tetrahydro-El,4]tliiazepin-5-yl]^ 
hydroxy-6-methyl-pyran-2-one; 
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6-methyl-3-[7-(2,3»4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin«5-yl]-pyran-2-one; 

4-hydroxy-3-[7-(4-chloro-2-methoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-methylpyran-2-one; and 
5 4-hydroxy-3-[7K2,4HJimethoxy-phenyl)-23,6j4etrahydi^ 
5-yl]~6-methyl-pyran-2-one. 

Chemistry: 

Processes for Making Compounds off tite Invention: 

Compounds of the invention may be prepared by proceeding as in 
10 Scheme L 



Scheme 1 




5 



in which the dashed line indicates optional unsaturation^ X"^ is -Ml^ or SH, R*^ is 
rNHR^ or -SH, R*^ and R*"* independentiy are hydrogen or any of the optional 
15 substituents defined for in the Summary of the Invention or R-^ and R'^ 

together with the atoms to which R^^ and R^^ are attached form a monocyclic or 
fused polycyclic ring system selected from aryl containing a total of 6 to 9 ring 
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atoms, heteroaiyl containing a total of 5 to 9 ring atoins and unsaturated, partially 
unsaturated or saturated caibocycloalkyl or heterocycloallcyl each containing a 
total of 3 to 9 ring atoms and the compound of Formula 4 may be optionally 
substituted. ' 

Compounds of the invention may be prepared by reacting a compound of 
Formula 3 with a compound of Formula 4. The reaction is carried out in a 
suitable solvent (e.g., ethanol) at between 60 and 80°C and requires 10 minutes 
to 20 hours to complete. A detailed description for the preparation of a 
compound of Formula I by the methods described above is set forth in 
Example 2, infira. 

Compounds of Formula 3 can be prepared by reacting a ketone of 
Formula I witii an aldehyde of Formula 2. The reaction is carried out in an 
appropriate solvent (e.g., ethanol) and in tiie presence of a suitable base (e.g., 
piperidine) at between 80 to 85 °C and requires 8 to 24 hours to complete. A 
detailed description for the preparation of a compound of Formula I by the 
methods described above is set forfli in Reference 5. 1 , infra. 

Compounds of Formula I in which A? is [1.4]thiazepanylehe wherein R' 
is -C(0)R* can be prepared by reducing a conq>ound of Formula I in which A* is 
2,3,6,7-tetrahydro-[l,4]thiazepinylene to the corresponding thiazep^e and then 
condensing the thiazepane; with an anhydride of the Formula 0[e(0)R*]2. The 
reduction is carried out in a suitable solvent (e.g., ethanol) and in the presence of 
a suitable reducing agent (e.g., sodium borohydride) at 35 and 50''C and requires 
0.5 to 6 hours to complete. The condensation reaction is carried out in the 
presence of suitable base (e.g., diisopropyletiiylamine (DIPEA)) and requires 0.5 
to 14 hours to complete. A detailed description for the preparation of a 
compound of Formula I by the methods described above is set forth in 
Example 1, infira. 

CompoundsofFoimulaIinwhichA*isl-oxo-2,3,6.7-tetiahycho-lJy-lX''- 
[1.4]thiazq>inylene can be prepared by oxidizing a compound of Formula I in 
which A* is 23,6,7-tetrahydro-[l,4]thiazepinylene. The oxidation is carried out 
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in a suitable solvent (e.g., acetic acid) and in the presence of a suitable oxidizing 
agent (e.g., hydrogen peroxide) at ambient temperature and requires 2 to 3 hours 
to complete. Compounds of Formula I in which is l,l-dioxo-2,3.6,7- 
tetrahydro-l/f-lX^-[l,4]thiazepinylene can be prepared by ~ proceeding as 
described above, but heating the reaction at approximately TO^'C for 2 to 3 hours. 
Detailed descriptions for the preparation of a compound of Formula I by the 
methods described above are set forth in Examples 3 and 5, infra. 

Com}>ounds of Formula I in which is [ 1 ,4]thiazepanyl6ne wherein 
and A' and the atoms to which A^ and are attached together with A^ form a 
group of Formula (h) can be prepared by reacting a corresponding compound of 
Fonnula I in which A^ is 2,3,6,7-tetrahydro-[l,4]thiazepinylene and A^ is 4- 
hydroxy-6-methyl-2-oxo-2H-pyran-3-yl with phosgene. The reaction is carried 
out in a suitable solvent (e.g., ethylene dichloride) and in the presence of a 
suitable acylation catalyst (e.g., 4-(dimethylamino)pyridine) and in the presence 
of suitable base (e.g., DIFEA) at ambient temperature and requires 0.5 to 1 hours 
to complete. A detailed description for the preparation of a compound of 
Formula I by the methods described above is set forth in Example 4, infra. 

Compounds of Formula I in which A^ is 2,3*^ydro-[l ,4]thiazepinylene 
can be prepared by dehydrogenation of a corresponding compound of Formula I 
in which A^ is 2,3,6,7-tetrahydro-[l ,4]thiazepinylene. The reaction is; carried put 
in a appropriate solvent (e.g., toluene) and in the presence of a suitable catalyst 
(e.g., 2,3-dichloro-5,6-dicyano-l ,4-benzoquinone) at 60 to 80**C and requires 20 
to 30 minutes to complete. A detailed description for the preparation of a 
compound of Formula I by the methods described above is set forth in 
Example 5, infra. 
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EXPERIMENTALS 

IREFERENCE 1 
3-Acetyl-4-hydroxy-6-methyI-5,6-dihydn>-pytan-2t-one 

4-Hydroxy-6-methyl-5,6-dihydr6-pyran-2K)ne (2 g, 15.6 mmol) was 
combined with methylene chloride (50 mL) in a 250 mL flask and then acetic 
acid (17.5 M, 2 eq, 3 1 mmol, 1 .77 mL) was added to the mixture. Tlie mixtme 
was cooled in an ice bath and then dicyclbhexylcarfoodiimide ( 1 .3 eq, 20.3 mmol, 
4.19 g) was added portion wise, followed by the addition of 4- 
(dimethy]amino)pyridine (0.05 eq, 0.78 mmol, 88 mg) to the mixture. A 
sufficient amount of methylene chloride was added to ensure easy stirring and the 
reaction was monitored by TLC (silica gel, hexaine-ethyl acetate-methylene 
chloride-acetone (3:3:3: 1 v/v)), HPLC and LCMS as the intennediate ^etic acid 
2-methyl-6-oxo-3,6-dihydro-2//-p^ran-4-yl ester was fofmedl The inixture was 
stirred overnight at room temperature and then toluene (20 ml) was added. The 
mixture was heated to eO^C and after 48 hours the mixture was fllteied, 
concentrated and purified by flash colunm chromatography to provide 3-acetyI-4- 
hydroxy-6-methyl-5,6-dihydro-pyran-2-one (1.02 g, 38%) as a white solid, mp 
96-98''C Oit.. mp 97-98°C). LCMS: MH* 171.0. 

REFERENCE 2 
2-Acetyl-3-hydroxy-cyclohex-2-enbne 

3-Hydroxy-cyclohex-2-enone (1.08 g, 9.64 mmol) was combined with 
inethylene chloride (10 mL) in a 250 mL flask and acetic acid (1.4 eq, 13.75 
mmol, 0.7S mL) wias added to the nuxtiire. The mixture was cooled in an ice 
bath and dicyclohexylcaibodiimide (1.3 eq, 12 mmol, 2.5 g) was added 
portionwise, followed by the addition of 4-(diinethylamino)pyTidine (0 05 eq, 
0.45 mmol, 50 mg). A sufficient amount of methylene chloride was added to 
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ensure easy stirring and the reaction was monitored by TLC (silica gel. hexane- 
ethyl acetate-methylene chloride- acetone (3:3:3:1 vA^)), HPLC and LCMS and 
the intermediate acetic acid 3-oxo-cyclohex-l-enyl ester was formed. The 
mixture was stirred overnight at room temperature and then toluene (20 mL) was 
added. The mixture heated to eO'^C and after 72 hours the mixture was filtered, 
concentrated and purified by flash column chromatography to provide 2-acetyl-3- 
hydroxy-cyclohex-2-enone (1.19 g, 80%) as a colorless liquid. LCMS: MH* 
154.8. 

REFERENCE 3 
3-Acetyl-4-hydroxy-lH-quinolin-2-one 

A solution of 2-amino-benzoic acid methyl ester (1.51 g, 10 mmol) and 
triethylamine (97.2 mmol/ml, 0.01 94 mL, 0. 14 mmol, 0.014 eq) in toluene (4 mL) 
was heated to 60'*C and then a solution of 4-methylene-oxetan-2one (0.84 g, 10 
mmol) in toluene (2 ml) was added to the solution over 15 minutes. The ruction 
was heated at SO^'C for 6 hours and then at 50'*C for 16 hours. Progress of the 
reaction was monitored by TLC (silica gel^ hexane-ethyl acetate (7:3 v/v)), 
analytical HPLC and LCMS and upon its conipletion the mixture was partitioned 
between ethyl acetate and aqueous hydrochloric acid (I N). The organic layer 
was washed with water, saturated sodium bicarbonate, water and then brine, dried 
over Na2S04 and concentrated to give an orange solid. The solid was crystalized 
from methylene chloride /ethyl acetate and hexane to provide 2-(3-oxo- 
butanoylamino)-benzoic acid methyl ester (1.83 g, 78%) as large colorless prisms, 
mp 81-83 ^C (lit., mp 79-80"C). LCMS MH* 235.6. 

2-(3-Oxo-butanoylamino)-benzoic acid methyl ester (383 mg, 1 .63 mmol) 
was combined with diethyl ether (10 mL) and methanol (5 mL) and the mixture 
was stirred rapidly while a solution of sodimn metfaoxide (25 % solution, 1.63 
mmol, 0.45 mL) in methanol (3 mL) was added over 10 minutes. The reaction 
then was heated at 40^C ovemigfat Progress of tte reaction was monitored by 
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TLC (silica gel, hexanc : EtOAc : CHjClj : . acetone (3:3:3:1)) and analytical 
HPLC and upon its completion the mixture was acidified with 1 N sulfuric acid 
to form a solid. The solid was collected by filtration and then crystallized from 
hot acetic acid / acetonitrile / water to provide 3-acetyl-4-hydroxy- 1 //-quinolin-2- 
one (250 mg, 76%) as small colorless prisms, mp 258-262°C (dec) (lit., 259 **C). 
LCMSMH* 204.2. 

REFERENCE4 
2-Methoxy-4-methylsulfanyl-benzaldehyde 

2-Methoxy-4-methylsulfanyl-benzoic acid (2 g, 10.09 mmol) was 
dissolved in dry THF (20 mL) and the solution was stirred while heated to 60°C 
under nitrogen and then borane-methylsulfide complex (1.7 eq, 1.7 mL, 17.5 
mmol) was added very slowly dropwise via a syringe. The progress of the 
reaction was followed by both TLC and analytical HPLC and when complete (3 
hours) the mixture was allowed to cool to room temperature, diluted with water 
(10 mL) added extremely slowly dropwise under nitrogen. Potassium carbonate 
( 1 g) was added and after stirring the mixture for 30 minutes ethyl acetate (50 ml) 
was added. The organic layer was separated, washed with water, 2 N 
hydrochloric acid, water and brine, dried over Na2S04 and then concentrated to 
a near colorless oil. The residue was triturated with hexane and product was 
purified from the resulting crystals by flash column chromatography to provide 
(2-methoxy-4-methylsulfanyl-phenyl)-methanol (934 mg, 51%) as colorless 
crystals. LCMS: 182.8. 

Pyridine (4. 8 mL, 60 rmnol, 1 2 eq) was added under nitrogen to a mixture 
of chromium trioxide (fresh, 2 g, 20 nmiol) in dry methylene chloride (15 mL) 
cooled over ah ice bath. The mixture was stured at O^'C for 1 hour and Celite 
powder (1 g) and a solution of (2-inethoxy-4-methylsulfanyl-phenyl)-methanol 
(934 mg, 5.07 mmol) in methylene chloride (10 mL) was added. The progress of 
the reaction was followed by TLC (silica gel, hexane-EtOAc-CHaClj-acetone 
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(3:3:3: 1 v/v) and hexane-ethyl acetate (7:3 v/v)) and analytical HPLC and when 
complete, the mixture was applied to a silica gel column (made up in hexane) and 
the column eluted with methylene chloride. Pure fractions were combined and 
concentrated to provide 2-methoxy-4-methylsulfanyl-benzaldehyde (730 mg, 
5 79%). LCMS: MH+ 183.2. 

REFERENCE 5 

3-[7-(2,4-Dimethoxyphenyl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-y]]- 
4-hydroxy-6-methyl-pyran-2-one 

Step 5.1 

10 3-Acetyl-4-hydroxy-6-methyl-pyran-2-one (5.07 g, 30. 15 mmol) and 2,4- 

dimethoxybenzaldehyde (5.03 g, 30.27 nunol) were combined in a 250 mL round 
bottom flask. Absolute ethanol (20 mL) and piperidine (0.10 eq, 0.30 mL, 3.0 
mmol) were added and the mixture heated to between 80 and 85 ^^C. The 
reaction was monitored by TLC (silica gel, hexane-ethyl acetate (1:1 v/v) and 

15 methylene chloride-ethyl acetate-acetone (5:5: 1 v/v)) and analytical HPLC. After 

20 hours (>95% completion) the reaction mixture was cooled to room 
temperature to provide 3-[3-(2,4-dimethoxy-phenyl)-acryloyl]-4-hydioxy-6- 
,methyl-pyraii-2-oneasabrightorangeciystallineprecipitate. MSM*317. NMR 
(CDa3-TMS): d 831 (m, 2H), 7.69 (d, IH, J=9 Hz), 6.54 (d, IH, J=9 Hz ), 6.45 

20 (s, IH), 5.93 (s, IH), 3.91 (s, 3H), 3.87 (s, 3H), 2.26 (s. 3H) NMR (DMSO-d^): 

d 8.1 1 (s, 2H). 7.62 (d, IH, J=9 Hz). 6.63 (bs, 2H), 6.23 (s, IH), 3.87 (s, 3H), 
3.82 (s, 3H), 2.28 (s, 3H). 

Tlie crude reaction mixture prepared in Step 5. 1 was diluted with absolute 
25 ethanol (5 mL). 2-Aminoethanethiol (2.31 g, 30 mmol fiesh diy material) was 

added and the mixture heated to 75*'C The reaction was monitored by TLC 
(silica gel, hexane-ethyl acetate (1:1 v/v) and methylene chloride-ethyl acetate- 
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• acetone (5:5: 1 v/v)) and analytical HPLC. After 1 .5 hours (>90% completion) the 
reaction was allowed to cool to room temperature to form a yellow crystalline 
solid. The solid material was collected by filtration and washed with ethanol- 
diethyl ether (1:1 v/v) and then hexane. Product was purified by column 
chromatography and then crystallization (methylene chloride-ethanol) to provide 
3-[7-(2,4-dimethoxyphenyI)-2.3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4-hydioxy-6- 
methyl-pyran-2-one (6.81 g, 61%). LCMS: MH* 375.6. Elemental Analysis: 
Calc: C 60.78. H 5.64. N 3.73 Found: 60.73, H 5.66, N 3:73. 'H NMR 
(CDCI3-TMS): d 14.3 (bs, IH). 7.23 (m, IH), 6.46 (m, 2H). 5.69 (s. IH), 4.76 (d, 
IH, J=13 Hz). 4.47 (d, IH, J=l 1 Hz), 4.17 (m. IH), 4.00 (m, IH). 3.83 (s. 3H). 
3.79 (s. 3H). 3.52 (t. IH. J=11.5 Hz). 3.00 (t. IH. J=11.5 Hz), 2.78 (dd, IH, 
J=l 1.5. 5 Hz), 2.09 (s. 3H). 'H NMR (DMSO-dg): d 13.7 (bs, IH), 7.23 (dd. IH. 
J=9. 3 Hz). 6.5 (m. 2H). 5.7 (s. IH). 4.37 (d. IH. J=13 Hz). 4.28 (d. IH, J=10 
Hz), 4.08 (m, 2H). 3.73 (s. 6H), 3.61 (t. IH. J=l 1 Hz), 2.79 (m, 2H), 2.03 (s, 
3H). "C NMR JEOL, (DMSO-d^: d 183.84, 178.36. 163.42. 162.89, 160.32, 
157.33. 128.28. 123.29, 107.76. 105.46, 99.16, 95.78, 56.26, 55.77, 46.0, 38.90. 
3449,29.07,19.68. 

Proceeding as in Reference 5, Step 5.1, but substituting 3-acetyl-4- 
hydroxy-6-methyI-5,6-dihydro-pyran-2-one for 3-acetyl-4-hydroxy-6-methyl- 
pyran-2-one, provided 3-[(E)-3-(2,4-dimethoxy-phenyl)-acryJoyI]-4-hydroxy-6- 
m^yl-5,6-dihydro-pyran-2-one. - 

Proceeding as in Reference 5. Step 5.1, but substituting 2-acetyl-3- 
hydroxy-cyclohex-2-enone for 3-acetyl-4-hydroxy-6-methyl-pyran-2-one, 
provided 2-[3-(2,4-dimethoxy-phenyl>acryIoyl]-3-hydn)xy-cycIohex-2-enone. 

Proceeding as in Reference 5, Step 5.1, but substituting 3-acetyl-4- - 
hydroxy-l/f-quinolin-2-one for 3-acetyl-4-hydroxy-6-methyl-pyran-2-one, 

provided 3-[(E)-3-(2,4-dimethoxy-phenyl)-aciyloyI]^hydroxy-l/fH3uinoiin-2- 
one. . 

Proceeding as in Reference 5, St^ 5 J, but substituting 2-metfaoxy-4- 
metfay]sul£any]-benzaldehyde for 2,4-dimethoxybenzaldehyde, provided 4- 
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hydrpxy-3-[(E)-3-(2-methoxy-4-methylsulfanyl-phenyl>aciyl^ 
pyran-2rone. 

Proceeding as in Referencie 5, St^ 5.1, but substituting 3-phenyl-l/f- 
pyrazole-4-carbaldehyde for2,4-dimeflioxyb«izalddiyde, provided 4-hydroxy-6- 
methyl-3-[(E)-3-(3-phenyHfl'-pyrazol-4-yl)-aciyloyl]-pyran~2-one. 

Proceeding as in Reference 5, Step 5*1, but substituting 3-acetyl-4- 
metlioxy-6-methyl-pyran-2-one for 3-acetyl-4-hydroxy-6-methyl-pyran-2-one, 
provided 3-[(E)-3-(2,4Kliniethoxy-phenyl)-acryloyI]-4-methoxy-6-niethyl"^ 
2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 5-ethyl-tluene-2- 
carbaldehyde for 2,4-dimetfaoxybenzaldehyde, provided 3-[(E)-3-(5-ethyl-thien-2- 
yl)-aciyloyl]-4-hydroxy-r6-niethyl-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 1 -benzyl-^ Ifl- 
indole-3-carbaldehyde for 2,4-dimethoxybenzaldehyde, provided 3-[(E)-3-(l- 
benzyl-l//-indol-3-yl)acryloyl]-4-hydroxy-6-methyl-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 2- 
trifluoromethylsulfanyl-benzaldehyde for 2,4'dimethoxybenzaldeliyde, provided 
4-hydn)xy-6-niethyI-3-[(E)-3-(2-trifluoronMthylsulfanyI^^ 
2-one. 

Proceeding as. in Reference. 5, Step 5.1, but substituting .3- 
trifluoromethylsulf anyl-benzaldehyde for 2,4-dimethoxybenzaldehyde, provided 
. 4-hydn>xy-6-niethyl-3-[(E)-3-(3-tcifluoroniethylsulfanyl-phenyl)-a^ 
2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 4- 
trifluoromethylsulfanyl-benzaldehyde for 2,4-diinethoxybenzaldehyde, provided 
4-hydroxy-6-inethyl-3-[(]^3-(4-tnfluoiomethylsuIf^^ 
2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 3-(3- 
tii£luoromethyl-phenoxy)-benzaldehyde for 2,4-dimethoxybenzaldehyde, 
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provided4-hydroxy.6-methyl-3-{(E)-3-[3-(3~trffluorom 
acryloyl }-pyran^2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 3-(3,4-dichloro- 
phenoxy)-benzaIdehyde for 2,4-dimethoxybenzaldehyde, provided 3-{(E)-3-[3- 
(3,4-dichloro«phenoxy>-phenyl]-acryloyl ) -4-hydroxy-6-methyl-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 3-(3,5 dichloro- 
phenoxy)-benzaldehyde for 2,4-dimethoxybenzaldehyde, provided 3-{(E)-3-[3- 
(3,5-dichloro-phenoxy)-phenyl]-acryloyl ) -4-hydroxy-6-methyl-pyran-2-one, 

Proceeding as in Reference 5, Step 5.1, but substituting 5-(3- 
trifluoromethyl-phenyI)-fijran-2-carbaldehyde for 2,4-dimethoxybenzaldehyde, 
provided 4-hydroxy-6-methyl-3- { (E>3-[5-(3~trifluoromethyl-phenyl)-fiiran-2-yl]- 
acryloyl } -pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 5>(2-chloro- 
phenyl)-furan-2-carbaldehyde for 2,4-dimethoxybenzaldehyde, provided 3-{ (E)- 
3-[5-(2-chloro-phenyl)-furan-2-yl]-acryloyl } -4-hydroxy-6-methyI-pyran^2-one. 

Proceeding as in Reference 5, Step 5.1, but 5-(3-chloro-phenyl)-furan-2- 
carbaldehyde substituting for 2,4-dimethoxybenzaldehyde, provided 3-{(E)-3-[5- 
(3-chloro-phenyl)-furan-2-.yl]-acryloyl)-4-hydroxy-6-methyl-pyran-2-one. 

Proceeding as in Reference 5. Step 5.1, but substituting 5-(4-chIoro- 
phenyl)Tftiran-2-carbaldehyde for 2,4-dimethoxybenzaldehyde, provided 3- { (E> 
3-[5-(4-chloro-phenyl)-furan-2-yl]-acryloyl}-4-hydroxy-6-methyl-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 5-(chloro- 
trifluoromethyI-phenyI)-fijran-2-carbaldehyde for 2,4-dimethoxyberizaIdehyde, 
provided 3-{ (E)-3-[5-(chloro-trifluoromethyl-phenyl)-fiJran-2-yl]-acryloyl)-4- 
hyd^oxy-6-methy^pyran-2-one. 

Proceeding as in Reference 5, Step 5. 1 , but substituting 4-bromo-thiene-2- 
carbaldebydefor2,4-dimethoxybenzaldehyde, provided 3-[(E)-3-(4-bromo-thien- 
2-yl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one. 
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Ptoceeding as in Reference 5, Step 5 J , but substituting 5-bro 
caibaldebyde for 2»4-dimethoxybenzaldehyde, provic^ 3-[(E)-3-(5-bromo-thien- 
2-yl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but l-benzenesulfonyHif- 
pyrrole-2-carbaldehyde substituting for 2,4-dimethoxybenzaldehyde, provided 3- 
[(E>3-(l-benzenesulfonyl-l//-pyrrol-2-yI>aciyloyl]-4-hydroxy-6-n^ 
2-one. 

Proceeding as in Reference 5, Step 5. 1 . but substituting 3-methyI-thiene- 
2-caibaldehyde for 2»4-dimethoxybenzaldehyde, provided 4-hydroxy-6-methyl-3- 
[(E)-3-(3-methyl-thien-2-yl)-acryloyl]-pyran-2-one. 

Proceeding as in Reference 5, Step 5. 1, but substituting S-methyl-thiene- 
2-carbaIdehyde for 2,4-dimethoxybenzaIdehyde, provided 4-hydroxy-6-methyl-3- 
[(E)-3-(5-methyI-thien-2-yI)-acryloyI]-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 1-methyM//- 
indole-3-carbaldehyde for 2,4-dimethoxybenzaldehyde, provided 4-hydroxy-6- 
methyl-3-[(E>3-(l-niethyMi/-indol-3-yl>acryloyl]-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1. but substituting chloro-methyl- 
trifluoromethyl-l/f-pyrazole-4-carbaldehyde for 2,4-diniethoxybenzaldehyde/ 
provided 3-[(E)-3r(chloro-methyl-trifluoroniethyl- lff-pyrazol-4-yl)-a^ 
hydroxy-6-methylrpyran-2-one. 

Proceeding as in Reference 5, Step 5. 1 , but substituting l-(2,4-difIuoix>- 
benzenesulfonyl)-lif-pyrrole-2-caibaldehyde for 2,4-dimethoxybeiizaldehyde, 
provided 3-{(E)-3-[l-(2,4-difluoro-benzenesulfonyl>lH-pyrrol-2-^^^^ 
hydroxy-6-methyl-pyran-2-one. 

Proceeding as in Reference 5, Step 5. 1 , but substituting [2,2*]bithienyl-5- 
caibaldebyde for 2,4-diinedioxybenzaldehyde, provided 3-(^)-3-[2,2']bithienyl- 
5-yl-aciyloyl)T4-hydr6xy-6-methyl-pyran-2-one. 

Proceeding as in Reference 5v Step 5.1, but substituting H3^-dichloro- 
phenyl>ltf-pyrrole-2-caibaldehyde for 2,4-dimettioxybenzaldehyde, provided 3- 
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{(E)-3-[l-(3,5-dkUor^t)-phenyl)-l/f-pyirol-2-yl]-aciyIoyl)-4-hydro 
pyran-2-ODe. 

Proceeding- as in Reference 5, Step 5.1, but substituting l-(4-chloro- 
phenyl)-lfl-pyiTole-2-carbaldehyde for2,4-dimethoxybenzaldehyde, provided 3- 
{ (E)-3-[ 1 -(4-chloro-phenyI)- 1 //-pyrroI-2-yl]-acryloyl } -4-hydroxy-6-methy— 
pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 5-cWoro-lfl^- 
indole-3-carbaldehyde for 2,4-dimethoxybenzaldehyde, provided 3-I(E)-3-(5- 
chloro-l//-indol-3-yl)-aCTyloyl]-4-hydroxy-6-methyl-pyran-2-one. 

Proceeding as in Reference 5, Step 5. 1 , but substituting 6-p-tolylsttlfanyI- 

imidazo[2, l-jOthiazole-S-carbaldehyde for 2,4-diniethoxybenzaldehyde, provided 

4-hydroxy-6-methyl-3-[(E)-3-(6-/7-tolylsulfanyl-imida2ol2,l-fc]thiazol-5-yl)- 
acryloyl]-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 4,5-dibromo- 
thiene-2-carbaldehyde for 2,4-dimethoxybenzaldehyde, provided 3-((E)-3-(4,5- 
dibromo-thien-2-yl)-acryloyl]-4-liydroxy-6-inethyI-pyran-2-onfe. . 

Proceeding as in Reference 5, Step 5.1. but substituting chloro- 
triflucMt>niethyl-benzaldehyde for 2.4-dimethoxybenzaldehyde, provided 3-[(E)-3- 
(chloro-trifluon>methyl-phMiyl)-acryloyl]-4-hydroxy-6-niethyI-pyran-2-one. 

I^oceeding as in Reference 5, Step 5.1, but substituting 3-acetyl-4- 
hydK)xy-r6-methyJ-5,6-dihydro-pyran-2-one for 3-acetyI-4-hydroxy-6-methyI- 
pyran-2rpne, provided 3-[(E)-3-(2,4-dimethoxy-phenyl)-aciyloyl]-4rhydroxy-6- 
methyl-5,6-dihydro-pyran-2-one. 

Proceeding as in Reference 5, Step 5. 1 , but substituting 5-inethylsulfanyl- 
thiene-2-carbaldehyde for 2,4-dimethoxybenzaIdehyde^ provided 4-hydroxy-6- 
niethyl-3-[(E)-3K5-methylsulfanyl-thien-2-yl)-aciyloyl]-pyran-2^ne. 

Proceeding as in Reference 5, Step SJ^ but substituting 5-chloro-l- 
methyI-3-phenyl-^l/f-pyrazole-4^caibaIdehyde for 2,4H]imethoxybeiizaldehyde. 
provided 3-[(E)-3-(5-cMoro-l^metbyI-3-phenyl-ljy-pyrazol-4-yl)-acryloyl]-4- 
hydiDxy-6-n)ethyl-pyran-2-one. 
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Proceeding as in Reference 5, Step 5.1, but substituting 2-acetyl-3- 
hydroxy-cyc]ohex-2-enoDe for 3-acetyl-4-hydroxy-6-methyl-pyran-2-one, 
provided 2-[3-(2,4-<iiniethoxy-phenyl>aciyloyl]-3-hydroxy-cyclote 

Proceeding as in Reference 5, Step 5.1, but substituting l-(3-fluora-4- 
methoxy-phenyl)-ethanone for 3-acetyl-4-hydroxy-6-methyl-pyran-2-one, 
provided (E)- 1 -(3-fluoro-4-methoxy-phenyl)-3-(2-hydroxy-4^methoxy~phenyl)- 
propenone. 

Proceeding as in Reference 5, Step 5. 1 , but substituting 4-dimethylamino- 
benzaldehyde for 2,4-dimethoxybenzaldehyde, provided 3-[(E)-3-(4- 
dimethylamino-phenyl)-acryloyI]-4-hydroxy-6Tniethyl-pyran-2-on^ 

Proceeding as in Reference 5, Step 5.1, but substituting 3-acetyl-4- 
hydroxy- l//^uinolin-2-one for 3-acetyI-4-hydroxy-6-niethyl-pyran-2-one, 
provided 3-[(E)-3-(2,4-dimcthoxy-phenyl)-acryloyl]-4-hydroxy- 1 jy-quinolin-2- 
one. 

Proceeding as in Reference 5, Step 5.1, but substituting 4- 
trifluoromethoxy-benzaldehyde for 2,4-dimetlioxybenzaldehyde, provided 4- 
hydroxy-6-niethyl-3-[(E)-3-(4-trifIuoromethoxy-phenyl)-aciyloyl]-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting bis- 
trifluoromethyl-benzaldehyde for 2,4Klimethoxybenzaldehyde, provided 3'[(E)-3' 
(bis-tri£Iuoromethy]-phenyl)-aciyloyl]-4-hydroxy-6-niethyl-pyian 

Proceeding as in Reference 5, Step 5. 1 , but substituting 4-dimethy]ani]no- 
2-methoxy-benzaldehyde for 2,4^^imethoxybenzaldehyde, provided 3-[(E)-3-(4- 
dimethylaniino-2-methoxy-phenyl)-acryloyl]-4-hydroxy-6-niethyl-pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 4- 
methanesulfonyl-benzaldehyde for 2,4-dimethoxybenzaIdehyde, provided 4- 
hydroxy-3r[(E)-3-(4-niethanesulfonyl-phenyl)-acryl6yl]-^niethyl-pyrw 

Proceeding as in Reference 5, Step 5.1, but substituting 2,4-dietboxy- 
benzalddiydefor 2,4-dimetfaoxybenzaIdehyde^ provided 3-[(E)-3-(2,4^ethoxy- 
phenyl)-aciyloyl]-4-hydroxy-6-inediyl-pyran-2-one. 
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Proceeding as in Reference 5, Step 5.1, but substituting 2,4-diethoxy- 
benzaldehydefor2,4-dimethoxybenzaldehyde and 3-acetyl-4-hydroxy-6-methyl- 
5,6-dihydro-pyran-2-one for 3-acetyl-4-hydroxy-6-methyl-pyran-2-one, provided 

3-[(E)-3-(2,4KJiethoxy-phenyl>aciyloyI]-4-hydioxy-6-methyI-5,6-dihydro-pyi^ 

2- one. 

Proceeding as in Reference 5, Step 5. 1 , but substituting 4-dimetfaylainino- 
benzaldehyde for 2,4-dimethoxybenzaldehyde and 3-acetyI-4-hydioxy-6-methyl- 
5,6-dihydro-pyran-2-one for 3-acetyI-4-hydn)xy-6-methyl-pyran-2-one, provided 

3- [(E>3-(4-dimethylamino-phenyl)-acryloyl]-4-hydroxy-6-methyl-5,6-dihydro- 
pyran-2-one. 

Proceeding as in Reference 5, Step 5.1, but substituting 2,4-diethoxy- 
benzaldehyde for2,4-dimethoxybenzaIdehyde and 2-acetyl-3-hydroxy-cycIohex- 
2-enone for 3-acetyl-4-iiydroxy-6-methyl-pyran-2-one, provided 2-[(E)-3-(2,4- 
diethoxy-phenyl)-acryloyl]-3-hydroxy-cyclohex-2-enone. 

Proceeding as in Reference 5, Step 5.1, but substituting 2,4-diethoxy- 

benzaIdehydefor2,4-dimethoxybenzaldehyde and 2-acetyl-3-hydn>xy-cyclohex- 

2-enone for 3-acetyl-4-hydroxy-6-methyl-pyran-2-one, provided 2-[(E)-3-(2,4- 

diethoxy-phenyl)-aciyloyl]-3-hydroxy-cyclohexr2-enone. 

Proceeding as in Reference 5, Step 5. 1 , but substituting 2,3,4-trimethoxy- 

benzaIdehydefor2,4-dimethoxybenzaIdehyde and 2-acetyl-3-hydroxy-cyclohex- 

2-enone for 3-a<*tyl-4-hydroxy-6-methyI-pyran-2-one, provided 3-hydroxy-2- 

[(E)-3T(2,3,4-trimethoxy-phenyl>acryloyl]-cycIohex-2-enone. 

Proceeding as in Reference 5, Step 5.1, but substituting 2-methoxy-4- 

mediylsulfanyl-benzaldehyde for 2,4-dimethoxyben2aldehyde, provided 4- 

hydroxy-3-[(E)-3-(2-methoxy-4-metiiylsulfanyl-phenyl)-acryloyl]-6-metiiyl- 
pyran-2-one. 

Proceeding as in References, Step 5,1, but substituting 2,3,4-timethoxy- 
benzaldehydefor 2,4-dimetfaoxybenzaldehyde and 3-acetyl-4-hydioxy-6-metiiyl- 
5,6-dihydro-pyran-2-pnefQr3-acelyl-4-hydroxy-6-niethyl-pyran-2-one, provided 
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4-hydroxyr6^methyl-3-[(E)-3-(23.4-trimethoxy-phenyl)-ac^^ 
pyran-2-onc. 

EXAMPLE 1 

3-[4-Acetyl-7-(2,4-dimethoxy-phenyl)-[l,4]thiazepan-5-yl]-4-hyd^^ 

methyl-pyran-2-one 
(Compound 1) 



3-[7-(2,4-Dimethoxyphenyl>-2,3,6,7-tetrahydro-[ 1 ,4]thiazepiD[-5-yl]-4- 
hydroxy-6-niethyl-pyran-2-one (187 mg, 0.5 mmol), prepared as in Reference 5, 
was combined with absolute ethanol (5 mL) and sodium borohydride (20 mg, 
0.526 mmol) and the mixture was warmed on a hot plate to form a solution. The 
progress of the reaction was followed by analytical HPLC and LCMS and when 
complete (5 hours) acetic anhydride (1.5 ml. 30 cq) and DIPEA (0.6 mmol, 0.1 
mL) were added. The reaction was stirred at room temperature overnight. 
Product was isolated by preparative HPLC (RPCjg column, acetonitrile/water 
containing 0.1% HCl) to provide 3-[4-acetyl-7-(2,4-dimethoxy-phenyl)- 
[l,4]thiazepan-5-yl]-4^hydroxy-6-methyl-pyran-2-one (25 mg). LCMS: MH* 
420.2. 

' Proceeding as in Example 1 , but substituting trifluoroacetic anhydride for 
acetic anhydride, provided 3-[7-<2,4-dimethoxy-phenyl>4-(2^,2-trifluoro- 
e&anoyl)-[l ,4]thiazepan-5-yl]-4-hydroxy-6-niethyl-pjaan-2-^^ (Con^und2); 
LCMS: MH* 474.0. 
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P*oceedingasinExample 1, but substituting 7-(2.4-dimethoxy-phenyl)-5- 
(3-fluoro-4-methoxy-phenyl)-23,6,7-tetrahydro-[1.4]thiazepine for 3-[7-(2,4- 
diinethoxyphenyl)-2,3.6,7-tetrahydro-[1.4]thiazepin-5-yl]-4-hydroxy-6-methyl- 
pyran-2-one, provided l-[7-(2,4-dimethoxy-phenyl)-5-(3-fluoro-4-inethoxy- 
phenyl)-[l,4]thiazepan-4-yl]-ethanone (Compound 3); LCMS: MH* 420.2. 

EXAMPLE 2 

4-Hydn>xy-3-[7-(2-methoxy-4-methylsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-mcthyl-pyran-2-one 
(Compound 4) 



4-Hydr6xy-3-[(E)-3-(2-methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6- 
methyl-pyran-2-one (41.8 mg, 0.126 mmpl), prepared as in Reference 5, Step 5.1, 
was dissolved in absolute ethanol (5 mL) and then 2-aminpethanethiol (9.8 mg, 
0.126 mmol) was added to the solution. The mixture was stirred at 80°C. The 
progress of the reaction was followed by analytical HPLC and when complete 
(approximately 12 hours) the solvent was removed in vacmo. Product was 
purified by silica flash column chromatography to provide 4-hydroxy-3-[7-(2- 

methoxy-4-metiiylsulfanyl.phenyl)-2,3,6,7-tetirahydro-(l,4]thiazcpin-5-yl]-6- 
methyl-pyran-2-Qne (20.5 mg) as a pale, yellow solid. LCMSr MH* 392.6. 
Proceeding as inExfflnple 2, but s^^^ 

3-(3-phenyl-lHrpyrazol-4-yl)Taciyloyl]-pyran-r2-onefor4-hydroxy-3-[(B)-3-(2- 
methoxy-4-methylsullanytphcnyI>:acryloyli-6:methyl-pyran-2-one,^^ 
hydroxy.6-methyl-3-[7-(3'phenyMH-pyrazol-4-yl)-2.3.6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one (Compound 5); LCMS; MH* 383. " 
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Proceeding as in Example 2, but substituting 3-[(E)-3-(2.4-dimethoxy- 
phenyI)-aciyloyI]-4-mcthoxy--6-methyl-pyran-2-one for 4-hydroxy-3-[(E)-3-(2- 
methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyr^ 
[7-(2,4-dimethoxy-phenyl)-23,6J-tetrahydit)-[l,4]tWaz^in-5-yi]^ 
5 methyl-pyran-2-one (Compound 6); MS MH* 390. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(5-ethyl-thien-2-yl)- 
acryloyl]-4-hydroxy-6-methyl-pyran-2-onefor4-hydroxy-3-[(p)-3-(2-^^ 
methylsulf anyl-phenyl)-acryloyl]-6-methyl-pyran-2-one. provided 3-[7-(5-ethyl- 
thien-2-yl>23,6J-tetrahydio-[l,4]thiazepin-5-yl]-4-hydroxy-^ 
10 one (Compound 7); LCMS: MH* 349.9. 

Proceeding as in Example 2. but substituting 3-[(E)-3-(l-benzyl-l /f-indol- 
3-yl)acryloyl]-4-hydroxy-6-methyl-pyran-2-one for 4-hydroxy-3-[(E)-3-(2- 
methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, provided 3- 
[7-(l-benzyl-lif-indol-3-yl)-23,6J-tetrahydro-[l,4]thiazepin-5-yl]-4-hy 
15 methyl-pyran-2-one (Compound 8); LCMS: MH* 445.2. 

Proceeding as in Example 2, but substituting 4-hydroxy-6-methyl-3-[(E)- 
3-(2-trifluoromethylsulfanyl-phenyl)-aciyloyl]-pyran-2-one for 4-hydroxy-3-[(E)- 
3-(2-methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, 
provided 4-hydroxy-6-methyl-3-[7-(2-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
20 tetrahydro-[l,4]tWazepin-5-yl]-pyran-2-one(Compound9);LCMS:MH* 

Proceeding as in Example 2, but substituting 4-hydroxy-6-methyl-3-[(EV 
3-(3-trifluoromethylsulfanyl-phen>1)-acryloyl]-pyran-2-one for 4-hydroxy-3-[(E)- 
3-(2-methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, 
provided 4-hydroxy-6-methyl-3-[7-(3-trifluoromethylsulfanyl-phenyl)-2,3>6,7- 
25 tetrahydxo-[l,41thiazepin-5-yl]-pyran-2-one(Compound 10);LCMS: MH*416.6. 

Proceeding as in ^cample 2, but substituting 4-hydroxy-6-methyl-3-[(E)- 
3-(4-trifltiaraniethylsulfanyl-phenyl)^ 

3-(2-methoxy-4-methylsulfanyl^pheriyl)-acryloyI]^6-methyl-pyr8^ 
provided 4-hydioxy-^methyl-3-[7-(4-trifluor6methylsuM^ 
30 tetiahydro-[li4]thiazepin-5-yl]-pyraii-2-oiie (Conq[x>und 1 1); LCMS: MH*416.5. 
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Proceeding as in Example 2, but substituting4-hydroxy-6-methyl-3- { (E)- 
3-[3-(3-trifluo^omethy^phenoxy)-phenyI]-aayloyl}-pyran-2-onefor4-hy^^ 
[(E)-3-(2-metfioxy-4-methylsulfanyI-phenyl)-acryloyI]-6-methyI-pyran-2-one. 
provided 4-hydroxy-6-methyl-3-{7-[3-(3-trifluoromethyl-phenoxy)-phenyl]- 
2,3.6.7-tetrahydro-[l,4]thiazepin-5-yl)-pyran-2-one (Con^und 12); LCMS: 
MH* 476.2. 

Proceeding as in Example 2. but substituting 3-{(E)-3-[3-(3,4-dichloro- 
phenoxy)tphenyl]-acryloyl)-4-hydroxy-6-miBthyl-pyran-2-one for 4-hydroxy-3- 
[(E)-3-(2-methoxy-4'methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, 
provided 3- { 7-[3-(3i4-dichloro-phenoxy)-phenyl]-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl)-4-hydroxy-6-methyl-pyran-2-one (Compound 13); LCMS: 
MH^ 475.8. 

Proceeding as in Example 2, but substituting 3-{ (E)-3-[3-(3,5-dichloro- 
phenoxy)-phenyl]-acryIoyl } -4-hydroxy-6-methyl-pyran-2-one for 4-hydroxy-3- 
[(E)-3-(2-methoxy-4-methyIsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, 
provided 3-{7-(3-(3,5-dichloro-phenoxy)-phenyl]-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl)-4-hydfoxy-6-methyl-pyran-2-one (Compound 14); LCMS: 
MH* 475.9. 

Proceeding as in Example 2, but substituting 4rhydroxy-6-methyl-3- { (E)- 

3^[5-(3-trifluoromethyl-phenyl)^furan-2-yl]-aciyloyl ) -pyTan-2-one for4-hydroxy- 

3-[(E)-3-(2-methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, 

provided 4-hydroxy-6-mefliyl-3- { 7-[5-(3-trifluoromethyl-phenyl)-furan-2-yl]- 

2,3,6.7-tetrahydro-[l,4]thiazepin-5-yl)-pyran-2-6ne (Compound 15); LCMS: 
MH*450.J. 

Proceeding as in Example 2, but substituting 3-{(E>3-[5-(2-chloro- 
phenyl)-furan-2-yl]-aciyIoyl}-4rhydtoxy-6-methyl-pyran-2-onefor4-hydroxy-3- 
[(E)-3-(2-methoxy-4-methylsulfanyI-phenyI)-aciyloylI-6-metliyl-pyran-2-one, 
provided 3-{7-[5K2-chIoio-phenyl)-fnran-2-yl]-23,6,7-tetrahydro-[l ,4]tfaiaze(»n- 
5-yl)-4-hydroxy-6-methyl-pyran-2-one (Conqmund 16); LCMS: MH* 416.1. 
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Proceeding as in Example 2. but- substituting 3-{(E)-3-[5-(3-chloro- 
phenyl)-furan-2-yI]-aciyloyl)-4-hydroxy-6-methyl-py^ for4-hydroxy-3- 
[(E)-3-(2-methoxy-4-methylsulfanyl-phenyl>aaylGyl]-6-methyl-pyran-2^^ 
provided 3-{7-[5-(3-cMoro-phenyl>furan-2-yl]-23A7-teti^ 
5-yl}-4-hydroxy-6-methyl-pyran-2-one (Compound 17); LCMS: MH* 416.1. 

Proceeding as in Example 2, but substituting 3-{(E)-3-[5-(4-chloro- 
phenyl)-fiiran-2-yl]-acryloyl } -4-hydroxy-6-methyl-pyran-2-one for4-hydroxy-3- 
[(E)-3-(2-mcthoxy-4-methylsuIfanyI-phenyl)-acryloyi]-6-methyl-pyran-2K)ne, 
provided 3-{7-[5-(4-cWoro-phenyl>fuian-2-yl]-23,6,7-tetrahydro-[^ 
5-yl}-4-hydroxy-6-methyl-pyran-2-one (Compound 18); LCMS: MH*416.1, 

Proceeding as in Example 2, but substituting 3-{(E)-3-[5-(2r^hloro-5- 
trifluoromethyI-phenyI)-fiiran-2-yI]-acryloyl ) -4-hydroxy-6-methyl-pyran-2-one 
.for4-hydroxy-3-[(E)-3-(2-inethoxy-4-methylsulfanyl-phenyl>-acty^ 
pyran-2-one, provided 3-{7-[5-(2-chloro-5-trifluoromethyl-phenyl)-furan-2-yl]- 
2,3 ,6,7-tetrahydro- [ 1 ,4]thiazepin-5-yl } -4-hydroxy-6-methyl-pyran-2-one 
(Compound 19); LCMS: MH* 483.9. 

Proceeding as in Example 2, but substituting 3-[(E)-3~(4-bromo-thien-2- 
yl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one for 4-hydroxy-3-[(E)-3-(2- 
metfaoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, provided 3- 
[7-(4-bromo-tWen-2-yl)r23»6J-tetrahydix>-[l,4]thia2epin-5-yl]-^ 
methyl-pyran-2-one (Compound 20); LCMS: MH* 401.8. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(5-bromortiiien-2- 
yl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one for 4-hydroxy-3-[(E)-3-(2- 
methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, provided 3- 
[7-(5-bromo-tWen-2-yl)-2,3,6 J-tetrahydro-[ 1 ,4]thiazepin-5-yl]-4-h 
methyl-pyran-2-one (Compound 21); LCMS: MH* 401.8. 

. Proceeding as in Example 2, but substituting 3i-[0B)-3-(14>e^ 
l^-pyrrol-2-yl>ac^loyl}-4-hydroxy-^met^ fcM-44iydroxy-3r[(E)- 
3-(2^methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6^methyl-pyran-2-one, 
provided 3~[7-( 1 -benzencsulfonyl- lH-pyiTol-2-yl)-2,3 ,6,7-tetrahydro- 
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[l,4]thiazepm-5-yl]-4-hydroxy-6-methyl-pyrain-2-one (Compound 22); LCMS: 
MH* 445.5. 

Proceeding as in Example 2, but substituting 4-hydroxy-6-methyl-3-[(E> 

3-(3-methyl-thien-2-yl)-acryloyl]-pyran-2-one for 4-hydroxy-3-[(E)-3-(2- 

methoxy-4-methylsuIfanyl-phenyl)-acryloyI]-6-methyl-pyran-2-one, provided 4- 

hydroxy-6-methyl-3-[7-(3-methyl-thien-2-yl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5- 
yl]-pyran-2-one (Compound 23); LCMS: MH+ 336.0. 

Proceeding as in Example 2, but substituting 4-hydroxy-6-methyl-3-[(E)- 

3-(5-methyl-thien-2-yI)-acryloyl]-pyran-2-one for 4-hydrbxy-3-[(E)-3-(2- 

methoxy-4-mediylsulfanyl-phenyl)-acjyloylJ-6-methyl-pyran-2-one, provided 4- 

hydroxy-6-methyl-3-[7-(5-methyl-thien-2-yl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5- 
yI]-pyran-2-one (Compound 24); LCMS: MH* 336.0. 

Proceeding as in Example 2, but substituting 4-hydroxy^6-methyl-3-[(E)- 

3- (l-methyl-l//-indoI-3-yl)-acryloyl]-pyran-2-onc for 4-hydroxy-3-[CE)-3-(2- 
methoxy-4-methylsulfanyl-phenyl)-aciyloyl]-6-methyKpyran-2-one, provided 4- 
hydroxy-6-methyl-3-[7-(l -methyl- 1 jy-indol-3-yl)-2.3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one (Compound 25); LCMS:'MH* 369.2. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(chloro-methyl- 
tr^flooromethy^lfl^py^azoI-4-yl)-acIyloyl]-4-hydroxy-6-methyl-py^an-2-onefor 

4- hydroxyr3-[(E)-3-(2-methoxy-4-methylsulfanyl-phcnyl)-acryloyl]-6-methylr 
pyran-2-one, provided 3-[7T(chloro-methyl-trifluoromethyl-lH-pyrazol-4-yl)- 
2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4-hydroxy-6-methyI-pyran-2-one 
(Compound 26); LCMS: MH* 421.8. 

Proceeding as in Example 2, but substituting 3-{(E)-3-[l-(2,4-difluoro- 
benzenesulfonyl)-lH-pynol-2-yl]-aciyloyl)-4-hydioxy-6-methyl-pyran-2-onefor 
4-hydroxy-3-[(E)-3-(2-methoxy-4-nietliylsulfanyl-phenyl)-acryloyl]-6-methyl- 
pyran-2-One, provided 3-{7-[l-(2,4-difluoro-benzenesulfonyl)-lH-pyirol-2-yl]- 
2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl ) -4-hydroxy-6-metliyl-pyran-2-onc 
(Compound 28); LCMS: MH* 480.8; . 
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Proceeding as in Example 2, but substituting 3-((E)-3-[2^1bithienyl-5-yl- 
aciyloyl)-4-hydroxy-6-mcthyl-pyran-2-one for4-hyd^ 

. methylsulf anyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, provided 3-(7- 
[2^1bithienyl-5-yl-23,6J-tetrahydro-[l,4]thiaz^in-5-yl)-4-hydroxy 
pyran-2-one (Compound 29); LCMS: MH* 404.0. 

Proceeding as in Example 2, but substituting 3-{(E)-3~[l-(3,5HjichIoro- 
phenyl)- l//-pyrrol-2-yI]-acryloyl } -4-hydroxy-6-methyl-pyran-2-one for 4- 
hydroxy-3-[(E)-3-(2-methoxy-4-methylsulfanyI-phenyl)-acryldyl]-6-methyl- 
pyran-2-one, provided 3-{7-[l-(3,5-dichloro-phenyl)-ljtf-pyrrol-2-yl]-2,3»6,7- 
tetrahydro-[l ,4]thiazepin-5-yI}-4-hydroxy-6-methyl-pyran-2-one (Compound 30); 
LCMS: MH* 449.0. 

Proceeding as in Example 2, but substituting 3-{(E)-3-[l-(4-chloro- 
phenyl)- 1 i/-pyrrol-2-yl]-acryloyl ) -4-hydroxy-6-methyl-pyran-2-one for 4- 
hydroxy-3-[(E)-3-(2-methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl- 
pyran-2-one, provided 3- { 7-[ 1 -(4-chIoro-phenyi)- l//-pyrrol-2-yl]-23,6,7- 
tetrahydro-[ 1 ,4] thiazepin-5-yl } -4-hydiDxy-6-methyl-pyran-2-one (Compound 31); 
LCMS: MH* 415.2. 

Proceeding as in Example 2, but substituting 3-[(E)r3-(5-chloro- l//-indol- 
3-yl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one for 4-hydroxy-3-[(E)-3-(2- 
methoxy-4^methylsulfanyl-phenyl)-aciyIoyl]-^methyl-pyran 
[7-(5-cbloro-lH^indol-3-yl)-23,6J-tetrahydro-[l,4]thiazepin-5^^^ 
methyl-pyrari-2-one (Compound 32); LCMS: MET 389.0. 

Proceeding as in Example 2, but substituting 4-hydroxy-6-methyl-3-[(E)- 
3_(6-p-tolylsulfanyI-imidazo[2,l-i^]thiazol-5-yI)-acryloyl]-pyran-2--one for 4- 
hydroxy-3-[(E)-3-(2-methoxy-4-methylsuIfanyI-phenyl)-acryIoyl]-6-methyl- 
pyran-2-one, provided 4-hydroxy-6-methyl-3-[7-(6-p-tolylsulfanyl--inu 
fr]thiazol-5-yl)-2,3,6,7-tetrahydro-[l»4]thiazepin-5-yl]-pyran-2-one 
(Compound 33); LCMS: MH* 484.4. 

Proceeding as in Bcan^le 2, but substituting 3-[^)-3-<4»5-dibromo-tliien- 
2-yl)-aciyloyl]-4-hydro;gr-6-methyl-pyran-2-onc for 4-hydroxy-3-[03)"3-(2- 
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methoxy-4-methylsulfanyl-phenyl)-aciyIoyl]-6-methyl-pyran-2-oh^ provided 3- 
[7-(4,5-dibromo-thien-2-yl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6- 
methyI-pyran-2-one (Compound 34); LCMS: MH^ 479.6. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(2-chloro-5- 
tri£luoromethyl-phenyl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one for 4- 
hydroxy-3-[(E)-3-(2-methoxy-4-methylsuIfanyl-phenyl)-acryloyI]-6-methyl- 
pyran-2-one, provided 3-[7-(2-chloro-5-trifluoromethyl-phenyl)-2,3,6.7- 
tetrahydro-[J ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one (Compound 35) 
418.1. 

Proceeding as in Example 2, but substituting 3«[(E)-3-(2,4-dimethoxy- 
phenyl)-acryloyl]-4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one for 3-[3-(2,4- 
dimethoxy-phenyl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one, provided 3-[7- 
(2,4'dimethoxy~phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4-hydroxy-6- 
methyl-5,6>dihydro-pyran-2-one (Compound 36); MS 378.0; NMR (CDCI3- 
TMS): d 13.00 (bs, IH), 7.2 (d, IH, J=9 Hz). 6.45 (m, 2H), 4.36 (d, IH, J=9 Hz), 
4.35 (m, IH), 4.96-3.91 (m, 2H), 3.84 (s, 3H), 3.8 (m, IH), 3.78 (s, 3H), 3.52 (dd, 
IH, J=10 Hz), 2.98 (m, IH), 2.77 (m, IH), 2.55-2.36 (m, 2H), 1.35 (d, 3H, J=6.5 
Hz). 

Proceeding as in Example 2, but substituting 4-hydroxy-6-methyl-3-[(E)- 
3-(5-methylsulfanyl-thien-2-yI)-acryloyl]-pyi^-2-onefor4-hydroxy-3-[^^ 
methoxy-4-methyIsulfanyI-phenyl)-acryloyl]-6-methyl-pyran-2-one, provided 4- 
hydroxy-6-methyl-3-[7-(5-methylsulfanyl-thien-2-yl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one (Compound 37); LCMS: MH* 367.4. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(5^hloro-l -methyl- 
3-phenyl-l/jr-pyrazol-4-yl)-aciyloyl]-4-hydroxy-6-methyl-pyran-2-one for 4- 
hydroxy-3-[(E)-3-(2-methoxy-4-methylsulfanyl-phcnyl)-acryloyl]-6-methyl- 
pyran-2-one, provided 3-[7-(5-chloro-I-methyl-3-phenyHjff-pyrazol-4-yl>- 
2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one 
(Compound 38); LCMS: MH* 430.0, 
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Proceeding as in Example 2, but substituting 2-[3-(2,4-dimethoxy- 
phenyl>acryloyl]-3^hydn)xy-cyclohex-2-CTonefor3-[3-(2,4-d^ 
acryloyI]-4-hydroxy-6-methyl-pyran-2-one, provided 2-[7-(2,4-dimethoxy- 
phenyl)-2,3.6,7-tetrahydro~[ 1 ,4]thiazepin-5-yl]-3-hydroxy-cyclohex-2-enone 
(Compound 39); MS 361.8. 

Proceeding as in Example 2, but substituting benzene- 1 ,2-diamine for 2- 
aminoethanethiol, provided 3-[4-(2,4-dimethoxy-phenyI)-4,5-dihydro-3//- 
benzo[fc][l,4]diazepin-2-yl]-4-hydroxy-6-methyl-pyran-2-one (Compound 40); 
LCMSrMH* 407.2. 

Proceeding as in Example 2, but substituting 3-[(E>-3-(4-dimethylamino- 
phenyl)-acryloyll-4-hydroxy-6-methyl-pyran-2-one for 4-hydroxy-3-[(E>3-(2- 
methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, provided 3- 
[7-(4-dimethylamino-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4]tliiazepin-5-yl]-4-hydroxy- 
6-methyl-'pyran-2-one (Compound 42); MS M^ 359.0. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(2,4-dimethoxy- 
phenyI)-acryloyl]-4-hydroxy-liy-^uinolin-2-onefor3-[3-(2,4-dimet^^ 
acryloyl]-4-hydroxy"6-methyl-pyran-2-one, provided 3-[7-(2,4-dimethoxy- 
phenyl)-2.3,6J-tetrahydro-[l,4]thiazepin-5-yl]-4-hydroxy-lJY-quinol^^ 
(Compound 43); MS M* 41 1.0. 

Proceeding as in Example 2, but substituting 4-hydroxy-6-methyl-3-[(E)- 
3-(4-trifluoromethoxy-phenyl)-acryloyl]-pyran-2-one for4-hydroxy-3-[(E)-3-(2- 
methoxy-4-mefliylsuIfanyl-phenyl)-acryloyl]-6^methyI-pyran-2-one, provided 4- 
hydroxy-6-methyl-3-[7-(4-trifluoromethoxy-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one (Compound 44); MS M"^ 399.8. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(bis- 
trifluoromethyl-phenyl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one for 4- 
hydroxy-3-[(E)-3-(2-metboxy-4-methylsulfanyl-phenyl)-acryloyl]-6rmeA^^ 
pyran-2-one» provided 3-[7-<bis-tiifluoiomediyl-phenyl)-2,3.6,7-tetrahydro- 
[l,4]thiazq^in-S-yl]-4-hydroxy-6-methyI-pyran-2-one (Compound 45); MS M* 
452.0. 
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Proceeding as in Example 2, but substituting 3-[(E)-3-(4Kiimethylamino- 
2-methoxy-phenyl)-acryloyI]-4-hydroxy-6-methyl-pyran-2-onefor4-hydroxy-3- 
[(E)-3-(2-methoxy-4-methylsulfanyI-phenyl)-acryloyI]-6-methyl-pyran-2-one, 
provided 3-[7-(4-dimethyIamino-2-methoxy-phenyl)-2i3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one (Compound 46); MS M* 
389.0. 

Proceeding as in Example 2, but substituting 4-hydroxy-3-[(E)-3-(4- 
methanesulfonyl-phenyl)-acryloyl]-6-methyl-pyran-2-onefor4-hydroxy-3-[(E>3- 
(2-methoxy-4-methylsulfanyl-phenyl)-acryl6yl]-6-methyl-pyran-2-one, provided 
4-hydroxy-3-[7-(4-inethanesuIfonyl-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5- 
yl]-6-methyl-pyran-2-one (Compound 47); MS M* 393.8. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(2,4-dieaioxy- 
phenyl)-acryIoyl]-4-hydroxy-6-methyl-pyran-2-one for 4-hydroxy-3-[(E)-3-(2- 
methoxy-4-methyIsulfanyl-phenyI)-aciyloylJ-6-methyl-pyran-2-one land 2-amino- 
benzenethiol for 2-aminoethanethio], provided 3-[2-(2,4-diethoxy-phenyl)-2,3- 

dihydro-benzo[fe][l,4]thiazepin-4-yl]-4-hydroxy-6-methyl-pyran-2-one 
(Compound 48); MS M* 452.0. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(2,4-diethoxy- 
phenyl)-acryloyl]-4-hydroxy-6-methyl-5,6-dihydro-pyran-2-onefor4-hydroxy-3- 
[(E)-3-(2-methoxy-4-methylsuIfanyl-phenyl)-aeryloyl]-6-methyl-pyran-2-one, 
provided 3-[7-(2.4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[l ,4]thiazepin-5-ylJ-4- 
hydroxy-6-meUiyl-5,6-dihydro-pyran-2-one (Compound 49); MS M* 406.2. 

Proceeding as in Example 2, but substituting 3-[(E)-3-(4-dunethylamino- 
phenyl>aciyloyl]-4-hydroxy-6-methyl-5,6-diliydio-pyran-2-Qnefor4-hydroxy-3- 
I(E)-3-(2-methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, 
provided 3-[7-(4-dimethylaniino-phenyI)-23,6,7-tetrahydro-l »4]tbiazepin-5-yl]- 
4-hydroxy-6-metbyl-5,6^ydro-pyran-2-one (Compound 50); MS M* 361.0. 

Proceeding as in Example 2, but substitiiting 2-[0E)-3-(2,4-diethoxy- 
pl»nyl)-acryloyl]-3-hydroxy-cyclohex-2-enone for 4-hydroxy-3-[(E)-3-(2- 
metboxy-4-metiiylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, provided 2- 
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[7-(2,4-diethoxy-phenyl)-2,3.6J-tetrahydro-[1.4]thiazepin-5-^^^ 
cyclohex-2-enone (Compoupd 51); MS 390.0. 

Proceeding as in Example 2, but substituting 3-hydroxy-2-[(E)-3-(2^,4- 
trimethoxy-phenyl)-acryloyl]-cyclohex-2-enone for 4-hydroxy-3-[(E)-3-(2- 
methoxy-4-methylsulfanyl-phenyl>acryloyl]-6-niethyl-pyran-2-one, provided 3- 
hydroxy-2-[7-(23,4-trimethoxy-phenyl)-23>6J-tetrahydro-[l,4]thiazepm 
cyclohex-2-enone (Compound 52); MS M* 392.2. 

Proceeding as in Example 2, but substituting 2-[(E>3-(2,4-diethoxy- 
phenyl)-acryloyl]-3-hydroxy-cyclohex-2-enone for 4-hydroxy-3-[(E)-3-(2- 
methoxy-4-methylsulfanyl-ph»yl)-aciylo^]-6-methyl--pyran--2K>ne and 2-amino- 
benzenethiol for 2-aminoethanethiol, provided 2-[2-(2,4-diethoxy-phenyl)-23- 
dihydro-benzo[Z>] [ 1 ,4]thiazepin-4-yl]-3-hydroxy-cyclohex-2-enone 
(Compound 53); MS M* 438.4. 

Proceeding as in Example 2, but substituting 3-hydroxy-2-[(E)-3-(2,3,4- 
trimethoxy-phenyl)-aciyloyl]-cyclohex-2-enone for 4-hydroxy-'3-[(E)-3-(2- 
methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one and 2-amino- 
benzenethiol for 2-aminoethanethiol, provided 3-hydioxy-2-[2-(2,3,4-trimethoxy- 
phenyl)-2,3-dihydro-benzo[fr][l,4]thiazepin-4-yl]-cyclohex-2-enone 
(Compound 54); MS M* 439.8. 

Proceeding as in Example 2» but substituting 3-[3-(2,4-dimethoxy- 
phenyl)-acryloyl]-4-hydroxy-6-methyl-pyran-2-one for 4-hydroxy-3-[(E)-3-(2- 
methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one and 2-amino- 
3-mercapto-3-methyl-butyric acid for 2-aminoethanethiol, provided 7-(2,4- 
dimethoxy-phenyl)-5-(4-hydroxy-6-methyl-2Hoxo-2ff-pyran-3-yl)-2,2-dimethyl^ 
2,3,6,7-tetrahydro-[l»4]thiazepine-3-carboxylic acid (Compound 55); MS M* 
448.0. 

Proceeding as in Example 2, but 4-hydroxy-6-methyl-3-[(]^3-(2,3»4- 
tiimethoxy-phenyl>aciyloyl]-5»6-dihydro-pyran-2Kme sub^ 
3^[(E)-3K2-metboxy-4-methylsulfanyl-phenyl)-aciyloyl]^methyl-^ 
and 2-amino-benzenetfaiol for 2-aminoetfaanetfaiol, provided 4-hydroxy-6-mettiyl* 
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3-[2K2.3,4-trimethoxy-phenyl)-2.3-dihydro-benzo[fr][I,4]tWa^^ 
dihydro-pyran-2-oiie (Compound 56); MS M* 456.2. 

Proceeding as in Example 2, but substituting 4-hydroxy-6-methyl-3-[(E)- 
3-(23,4-trimethoxy-phenyI>acryloyl]-5,6-dihydro-pyran-2-one for 4-hydroxy-3- 
[(E)-3-(2-methoxy-4-methylsulfanyl-phenyl)-acryloyl]-6-methyl-pyran-2-one, 
provided 4-hydroxy-6-methyl-3-[7-(23,4-trimethoxy-phenyl)-23A7-tetra^ 
[l,4]diiazepin-5-yl]-5.6-dihydro-pyran-2-one (Compound 57); MS M* 408.4. 

EXAMPLE 3 

3-[7-(2,4-Dimethoxy-phenyI)-l-oxo-23,6J-tetrahydro-l^-lX^-[l,4]thi^^ 
5-yl]-4-hydroxy-6-methyl-pyran-2-one 
(Compound 58) 



3-[7-(2,4-Dimethoxyphenyl)-2,3,6,7-tetrahydro-[l,4]tWazeph^^^ 
hydroxy-6rmethyl-pyran-2-one (0.12 g, 0.32 mmol), prepared as in Reference 5, 
was dissolved in acetic acid (2 mL) and then hydrogen peroxide (0.3 ml, 35 wt 
% in water) was added at room temperature. The reaction was monitored by 
anal>tical HPLC. After 2 hours the solvent was removed m v^cw£>. Product was 
purified by preparative HPLC (RPC,8 column, 2-60 % acetonitrile/water 
containing 0.1 % HCl) to provide a diasteidmeric mixture of 3-[7-(2,4-dimethoxyr 
phenyl)-l-oxo-2,3,6,7-tetrahydro-lH-lX^.[l,4]thiazepin-5-yl]-4-hydroxy-6- 
methyl-pyran-2-one (4.4 mg) as a yellow powder. LCMS: MH* 392.0. 




n 
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EXAMPLE4 
l(H2.4-Dimethoxy-phenyl)-3-methyl-73-<iihyd^ 

aza-cyclohepta[a]naphthaIene- 1 ,6-dione 
(Compound 59) 



3-[7-(2,4-Dimethoxyphenyl)-2.3.6J-tetrahydro-[ 1 ,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one (63 mg, 0. 1 68 mmol), prepared as in Reference 5, 
was dissolved in ethylene dichloride (2 mL) and then 4-(dimethylanuno)pyridine 
(0.020 g), di-i^o-propylethylamine (0.5 mL) and phosgene (0.4 ml, 2 M in' 
toluene) were added at room temperature. The reaction was monitored by 
analytical HPLC. After stirring at room temperature for 30 minutes, the solvent 
was removed in vacuo. Product was purified by HPLC (RPCjg colunm, 2-70 % 
acetonitrile/water containing 0. 1 % HCl) to provide 10-(2,4-dimethoxy-phenyl)-3- 
methyl-7,8-dihydn>- 10/f-2,5Kiioxa-9-thia-6a-aza~cyclohepta[a]naphthalene-l ,6- 
dione (20 mg) as an off-white powder. LCMS: 401.0. 

EXAMPLES 

3-[7-(2,4-Dimethoxy-phenyl)-l,l-dioxo-2,3»6J-tetrahydro^lH- 
1X^[1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one 
(Compound 60) 
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3-[7-(2,4-Diinethoxyphenyl)-2,3,6,7-tetrahydro-[l,4]thia2»pin-5-yl]-4- 
hydroxy-6-inethyl-pyran-2-one (190 mg, 0.5 mmol), prepared as in Reference 5, 
was dissolved in acetic acid (2 ml) and hydrogen peroxide (0.3 ml, 35 wt % in 
water) was added to the solution at room temperature. The clear solution was 
stirred at 70°C. The reaction was monitored by analytical HPLC. After 2 hours 
the solvent was removed in vacuo. Product was purified by preparative HPLC 
(RPC,8 column, 2-60 % acetonitrile/water containing 0. 1 % HCl) to proyide3-[7- 
(2,4-dimethoxy-phenyI)-l,l-dioxo-2,3,6,7-tetrahydro-lff-U''[li4]thiazepin-5-yl]- 
4-hydroxy-6-methyl-pyran-2-one (10 mg) as a yellow powder. LCMS: MH* 

408.0; 

EXAMPLE6 

3-[7-(2,4-Dimethoxy-phenyl)-2,3-dihydro-[l ,4]thiazepin-5-yl]-4-hydroxy-6- 

methyl-pyran-2-one 
(Compound 61) 
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3-[7-(2.4-Dimethoxyphenyl)-23>6J-tctrahydro-[l,4]tWa2epm^ 
hydroxy-6-methyl-pyran-2-one (150 mg, 0.39 mmol), prepared as in Reference 
5, was dissolved in toluene (2 ml) and 2,3-dichloro-5,6-dicyano-l,4- 
benzoquinone (0.3 mL, 35 wt % in water) was added to the solution. The mixture 
was stirred at 80°G. The reaction was monitored by analytical HPLC and after 
reaction was complete (20 minutes) the solvent was then removed in vacuo. 
Product was purified by preparative HPLC (RPCjg column, 2-80 % 
acetonitrile/water containing 0. 1 % HCl) to provide 3-[7-(2,4-dimethoxy-phenyl)- 
2,3-dihydro-[l,4]thia2epin-5-yll-4-hydroxy-6-methyl-pyran-2-one (35 mg) as an 
orange powden LCMS: MH* 373.0. 

Proceeding as in Example 6, but substituting 3-(7-(2,4-diethoxy-phenyl)- 
2,3,6,7-teti^ydro-[l',4]thiazepin-5-yl]-4-hydroxy-^methyl-py^ 
(2,4-dimethoxyphenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4-hydroxy-6- 
methyl-pyran-2-one, provided 3-[7-(2,4-diethoxy-phenyl)-2,3-dihydro^ 
[l,41thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one (Compound 62); MS M* 
402.0. 

Proceeding as in Example 6, but substituting 3-(7-[2^']bithienyl-5-yl- 
23»6,7-tetrahydro-[l,4]tWazepin-5-yl)-4-hydroxy-6-methyl-pyran-2-onefor3 
(2,4-dimethoxyphenyl)-23v6.7-tetrahydro-[1.4]thiazepin-5-yl]-4-hydroxy-6- 
methyl-pyran-2-one. provided 3-(7-t2,2']bithienyl-5-yl-2,3-dihydro- 
[l,4]thiazepin-5-yl)-4-hydroxy"6-methyl-pyran-2-one (Compound 63); MS M* 
402.2. 

Proceeding as in Example 6, but substituting 2-[7-(2,4-diethoxy-phenyl)- 
23,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]-3-hydroxy-cyclohex-2-enone for 3-[7-(2,4- 
dimethoxyphenyl)~23,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4-hydroxy-6-methyl- 
pyran-2-one, provided 2-[7-(2,4-diethoxy-phenyl)-23-dihydro-( 1 ,4]thiazepin-5- 
i yl]-3-hydroxy-cyclohex-2-enone (Compound 64); MS M* 388.4. 

Proceeding as in Example 6, but substituting 3-[7-(2,4-dieflioxy-phenyl)- 
23.6,7-tetrahydro-[l ,4]ttoazepin-5-yl]-4-hydroxy-^nieth^-5,6HiilQrdr^^ 
one for 3-i7K2,4-dimethoxyphenyl>-23.6J-tetrahydro-[l,4]tbiazepin-5"^^^ 
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hydroxy-6-methyl-pyran-2-one, provided 3-[7-(2,4-diethoxy-phenyl)-2,3-dihydro- 
[l,4]thiazepin-5-yl]-4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one 
(Compound 65); MS 404.4. 

EXAMPLE? 

2-({l-[7-(2,4-Dimethoxy-phenyl)-5-(4-hydroxy-6-methyl-2-oxo-2H-pyran-3- 
yl)-2,2-dimethyl-23,6J-teti^ydro-[l,4]thiaMpin-3-yl]-methM^ 

propionic acid tert-butyl ester 
(Compound 66) 



7-(2,4-Dimethoxy-phenyl)-5-(4-hydr6xy-6-methyl-2-<)XO-2J^^ 
2;2-dimethyl-23>6J-tetrahydro-[1.4]thiazepine-3KJarboxyU^ acid (0.03 g), 
prepared as in Example 2, was dissolved in DMF (2 mL) and 2-amino-propiomc 
acid /e/t-butyl ester (0.012 g), TV^methylmorpholine (0.2 ml) and PyBOP (0.034 
g) were added to the solution at room temperature. The mixture was stirred while 
the progress of the reaction was followed by analytical HPLC and when complete 
(16 hours) the solvent was removed in vacuo. Purification of product by 
preparative HPLC (RPC,g column, 2-70 % acetonitrile/water containing 0.1% 
HCl) provided 2-({ l-[7-(2,4-dimethoxy-phenyl)-5-(4-hydroxy-6-methyl-2-<^^ 
2ff-p3ran-3-yi)-2,2Kiimethyl-23,6J-^ 
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aniino>propionic acid tert-hutyl ester (18 mg) as an off-white powder. LCMS: 
M* 575.0. 

Proceeding by methods analogous to those described in the application the 
following compounds can be made: 

4-hydroxy-6-methyl-3-[7-(4-methylsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one (Compound 70), 

3- [7K4-ethoxy-phenyl)-23,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4-hydro 
6-methyl-pyran-2-one (Compound 71), 

4- hydroxy-3-[7-(3-methoxy-phenyl)-23,6J-tetrahydro-[l,4]duazepin-5- 
yl]-6-methyl-pyran-2-one (Compound 72), 

3-[7-(2-bromo-phenyl)-23,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4-hydroxy- 
6-methyl-pyran-2-one (Compound 74), 

3-[7-(3,4-dichloro-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one (Compound 79), 

3- [7-(2,3-dichIoro-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one (Compound 82), 

4- hydroxy-6-methyl-3-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one (Compound 83), 

4-hydroxy-6-methyl-3-(2-p-tolyl-2,3-dihydro-benzo[&][l,4]thiazepin-4- 
yl)-pyran-2-one (Compound 85) and 

4-hydroxy-6-methyl-3-[2-(4-methylsulfanyl-phenyl)-2,3'dihydro- 
benzo[fc][l,4]thiazepin-4-yl]-pyran-2-one (Compound 86). 

EXAMPLES 

Identification of Caspase Cascade Activators and Inducers of Apbptosis in 

Solid Tumor Cells 

Human brea5tcancercellIinesT-47DandZR-75-l were grown according 
to media conqponent mixtures designated by American Type Culture Collection 
+ 10% fetal calf sera (PCS) (Life Technologies, Inc.) in a 5% C02-95% humidity 
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incubatoras37 °C TheT-47andZR^75-l cells were maintained at a cell 
between 30 and 80% confluency at a cell density of 0.1 to 0.6 x 10^ cells/mL. 
Cells were harvested at 600xg and resuspended at 0.65 x 10^ cells/mL into 
appropriate media + 10% FCS. An aliquot of 45 jiL of cells was added to a well 
of a 96- well microtiter plate containing 5 of a 10% DMSO in RPMI-1640 
media solution containing 1 .6 to 100 jiM of test compound (0. 16 to 10 ^iM final). 
An aliquot of 45 of cells was added to a well of a 96-well microtiter plate 
containing 5 jiL of a 10% DMSO in RPMI-1640 media solution without test 
compound as the control sample. The samples were niixed by agitation and then 
incubated at 37 for 24 hours in a 5% C02-95% humidity incubator. After 
incubation, the samples were removed from the incubator and 50 ^iL of a solution 
containing 20 of //-(Ac-DEVD)-iV'-ethoxycarbonyl-R110 (SEQ ID NO:l) 
fluorogenic substrate (Cytovia, Inc.; W099/18856), 20% sucrose (Sigma), 20 
mM dithiothreitol (DTT) (Sigma), 200mMNaCl (Sigma), 40mMNapiperazine- 
A^^-bis[2-ethanesulfonic acid] (PIPES) buffer pH 7.2 (Sigma), and 500 ng/mL 
lysolecithin (Calbiochem) was added. The samples were mixed by agitation and 
incubated at room temperature. Using a fluorescent plate reader (Model 1420 
Wallac iistraments), an initial reading (T = 0) was made approximately 1-2 
minutes after addition of the substrate solution, employing excitation at 485 nm 
and emission at 530 nm, to determine the background fluorescence of the control 
sample. After the 3 hour incubation, the samples were read for fluorescence as 
above (T = 3 hours). 
Calculation: 

The Relative Fluorescence Unit (RFU) values were used to calculate the 
sample readings as follows: 

RFU ^^3h) - Control RFU = Net RFU 

The level of caspase cascade activation was determined by the ratio of the 
net RFU value for the test compound to that of the control samples. The EC50 
(nM) was determined by a sigmoidal dose-response calculation (Prism 2X)^ 
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GraphPad Software, Inc.). Hic compounds of the invention were detennined to 
have caspase cascade activating effects by proceeding as in Example 8. 



Table L Caspase Potency 





ECso (nM) 


Compound # 


T-47D 


ZR-75-1 


70 


345 


163 


72 


3050 


1950 


74 


3270 


2080 


79 


557 


349 


85 


6930 


4207 



10 EXAMPLE 9 

Identification of Antineoplastic Activity in Cell Proliferation 

T-47D and 231-75-1 cells are grown and harvested by proceeding as in 
Example 8. An aliquot of 90 of cells (2.2 x 10* cells/mL) is added to a well 
of a 96-well microtiter plate containing 10 |iL of a 10% DMSO in PRMI-1640 

15 media solution containing 1 nM to 100 |iM of test compound. An aliquot of 90 

HL of cells is added to a well of a 96-well microtiter plate containing 10 \iL of a 
10% DMSO in RPMI- 1640 media solution without test compound as the control 
sample for maximal cell proliferation (A^. Hie samples are mixed by agitation 
and then incubated at 37 "^C for 48 hours in a 5% C02-95% humidity incubator. 

20 After incubation* the samples are removed fix>m the incubator and 20 of 

CellTiter 96 Aqueous One Solution Cell Proliferaticm™ reagent (Promega) is 
added. The samples are mixed by agitation and incubated at 37 °C for 2-4 hours 
in a 5% C02-95% humidity incubator. Using an absorfoance plate reader (Model 
1420 Wallac Instruments), an initial reading (T=0) is made approximately 1-2 

25 minutes after addition of the solution, employing absorfoance at. 490 nm, to 



BNSCXXm): <WO_0179187A?_L3. 



wo 01/79187 



PCT/US«1/12581 



-92- 

detennine any background absorbance of the test compound; After the 2-4 hours 
incubation, the samples are read for absorbance as above (A^^). 

Baseline for the dose producing 50% inhibition of cell proliferation (G^o) 
of initial cell numbers is determined by adding an aliquot of 90 |iL of cells or 
90 ^iL of media, respectively, to wells of a 96-well microtiter plate containing 10 
pL of a 10% DMSO in RPMI-1640 media solution. The samples are mixed by 
agitation and then incubated at 37 ''C for 0.5 hours in a 5% C02-95% humidity 
incubator. After incubation, the samples are removed from the incubator and 20 
pL of CellTiter 96 Aqueous One Solution Cell Proliferation™ reagent (Promega) 
is added. The samples are mixed by agitation and incubated at 37 ""C for 2-4 
hours in a 5% €©2-95% humidity incubator. Absorbance is read as above, (Ay^) 
defining absorbance for initial cell number used as baseline GI50 detemiinations. 

Calculation: 

GI50 (nM) = 1 00 X [A^, - A^^, / (A^ - A^^^]. 

EXAMPLE 10 
Nuclear Fragmentation in T47D Cells 

T47D cells are grown and harvested by proceeding as in Example 8 and 
treated with test compound followed by staining of the cell nuclei with Sytol 6, 
a fluorescent DNA dye which stains nuclei. Shrunken and fragmented nuclei are 
hallmarks of caspase-mediated apoptosis. T47D cells treated with test compound 
for 48 hours exhibit shrunken and fragmented nuclei. 

EXAJVTPLEll 
Mitotic Arrest in Jurkat Cells 

Judcat cells are incubated vnib a range of concentrations of test 
compounds (0.02 pM to 5 pM) for 6 hours under normal growth conditions. 
Control cultures are treated with DMSO vehicle. The ceUs are then treated for 



wo 01/79187 



PCT/USOl/12581 



-93- 

20 minutes with 800 nM Syto 1 6. Cytospin preparation are then prepared and the 
samples were viewedby fluorescent microscopy using a fluorescein filter set. For 
each concentration of test compound, the number of mitotic figures are counted 
and expressed as a percentage of the total number of cells. ThreelBelds from each 
condition are evaluated and the mean and SEM were calculated and plotted as a 
function of drug concentration. 

EXAMPLE 12 
Cell Cycle Arrest in Solid Tumor Cell Lines 

T47D cells are grown and harvested by proceeding as in Example 8. Cells 
at 1 X 10^ are treated with test compound for 48 hours at 37 °C, As a control, 
cells are also incubated with DMSO. Cells were harvested at 1200 ipm and 
washed twice with 5 mM EDTA/PBS. Cells are then resuspended in 300 pL of 
EDTA/PBS and 700 mL of 100% ethanol. vortexed and incubated at room 
temperature for 1 hour. Samples are spun down at 12000 rpm for 5 minutes and 
the supernatant is removed. A solution containing 100 ng/mL of propidium 
iodide and 1 mg/mL of RNAse A (fresh) is added to the samples and the samples 
are incubated for 1 hour at room temperature. Samples are then transferred to 
12x75 imn polystyrene tubes and analyzed on a flow cytometer. AU flow 
cytometry analyses are performed on FACScalibur (Becton Dickison) using Cell 
Quest analysis software. 

Having now fully described this invention, it will be understood by those 
of ordinary skill in the art that the same can be performed within a wide and 
equivalent range of conditions, formulations and other parameters without 
affecting the scope of the invention or any embodiment thereof. All patrats, 
patent apphcations and publications dted herein are fully incorporated by 
reference hmin in their entirety. 
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Whatls Claimed Is: 



I. 



A compound of Formula I: 



A 



R 




I 



in which: 



10 



15 



20 . 



the dashed lines indicate optional unsaturation without violating valency 

rules; 

is hydrogen, (C,.6)alkyl or -C(0)R^ wherein R^ is as defined below, or 
R* is absent when a double bond exists between the nitrogen atom to which R* 
is attached and an adjacent ring atom or R^ is as defined below; 

is -NR\ -S-, -S(0>, -S(0)2- or wherein R^ is hydrogen or 
(C,,6)aUcyl or is absent when a double bond exists between the nitrogen atom to 
which R^ is attached and an adjacent ring atom; 

A^ is a monocyclic or fused polycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, or A^ together with 
R* and the atoms to which A^ and R* are attached forms a fused polycyclic ring 
system selected from heteroaryl and unsaturated, partially unsaturated or saturated 
heterocycloalkyl in any case containing a total of 10 to 15 ring atoms, wherein A* 
may be substituted with a group selected from -X^R^, -X^OR^, -X^C(0)R\ 



-X^OC(0)R^ X^C{0)OK\ -X2SR^ -X2S(0)R\ -X^SiO):^\ ^XWR^ 
-X^NR^C(0)R\ -X^NR^C(0)OR^ .X2C(0)NR^R\ .X^NR^C(0)NR^R^ 
-X^^C(NR^)NR^R\-X^^S(0)2R^ and -X^S(0)2NR^R^ wherein X^ is abond 
or (C,^alkylene, R^ is -X^R^ wherein X^ is as defined above and R^ is aryl 
containing a total of 6 to 10 ring atoms, het^aryl containing a total of 5 to 10 
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ring atoms or unsaturated, partially unsaturated or saturated caibocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 10 ring atoms, and at each 
occunence independently is hydrogen, (Cj^alkyl or halo-substituted (Cj^alkyl, 
wheiein each ring within and contains from 3 to 8 ring atoms and may be 
substituted with 1 to 3 groups independently selected from (C,^alkyl, cyano, 
halo, nitro, halo-substituted (Ci^)alkyl, -X^OR^ -X^C(0)R^, -X^OC(0)R^ 
-X^C(0)OR\ -X^SR^ -X^S(0)R^ -X2S(0)2R^ -X^NR^R^ -X2NR^C(0)R^ 
-X^NR'»C(0)OR^ .X2C(0)NR^R\ -XWC(0)NR*R^ -X^R^C(NR^)NR^R\ 
-X^NR^S(0)2R^ and -X^S(0)2NR^R^ wherein X^ and R* are as defined above and 
R^ is (C|.6)alkyl or halo-substituted (C,^alkyl, and wherein any said 
carbocycloalkyl and heterocycloalkyl rings within and R^ may be substituted 
ftirther with 1 to 2 groups independently selected from (C,^)alkylidene, oxo, 
imino and thioxo, with the proviso that only one of A* and R^ is a fused 
polycyclic ring system; 

A^ is a monocyclic or fused bicyclic ring selected from heteroarylene or 
unsaturated, partially unsaturated or saturated heterocycloalkylene containing a 
total of 5 to 1 1 ring atoms, wherein A^may be substituted with a group selected 
from-X'R^ -X^OR», -X2G(0)R«, -X2CX:(0)R^ -X^QOOR*, 'X^SR\ -X^S(0)R«, 
'X^SiO)JR\ -X2NR^R^ -X^^C(0)R», 'X?NR''C(0)0R\ -X^(0)NR%\ 
-X WC(0)NR^R^ -X^R^C(NR'»)NR^R»,-X^-»S(0)2R« and -X^S(0)iNRV, 
wherein X^ is a bond or (Ci^alkylene, R* is -X^' wherein X^ is as defined above 
and R? is aryl containing a total of 6 to 10 ring atoms, heteroaryl containing a 
total of 5 to 10 ring atoms or unsaturated, partially unsaturated or saturated 
carbocycloalkyl or heterocycloalkyl each containing a total of 3 to 10 ring atoms, 
and R'^ at each occurrence independently is hydrogen, (Ci^alkyl or 
halo-substituted (Q^alkyl, wherein each ring within A^ and R* contams from 3 
to 8 ring atoms and may be substituted with 1 to 3 groups independently selected 
firom (Ci^alkyl, cyano, halo, nitio. halo-substitutbd (Ci^alkyl, -X^R^, 
-X^O)R^ -X^(0)R^ -X^(0)OR\ -X^SR\ .X%(0)R^ -X^S(0)2R^ 
-X^NR^R^ -X^NR^C(0)R^ -X^NR-^C(0)OR\ -X^C(0)NR^R*, 
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-X2NR'•C(0)NR*R^ -X='NR^C(NR*)NR'»R^ -X2C(0)NR*X2C(0)OR^ 
-X*NR'»S(0)2R« and -X^S(0)^R''R\ wherein X? and R* are as defined above and 
is (C,^i)alkyl or halo-substituted (C,^j)alkyl, and wherein any said 
heterocycloalkylene, carbocycloalkyl and heterocycloalJcyl rings within and R* 
5 may be substituted further with 1 to 2 groups independently selected fiom 

(Cj^alkylidene, oxo, imino and thioxo, with the proviso that only one of and 
R* is a fused polycyclic ring system; and 

A^ is a monocyclic or fused polycyclic ring system selected from aiyl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total, of 5 to 14 
10 ring atoms and unsaturated, partially unsaturated or saturated carbocycloalkyl or. 

heterocycloalkyl each containing a total of 3 to 14 ring atoms, wherein A' may 
be substituted with a group selected from -X^R^ -X^OR', -X^C(0)R', 
-X^(0)R', -X^(0)OR», -X^SR', -X^S(0)R^ -X^SCO^R'. -X^NR^Rn 
-X2NR^C(0)R^ -X^NR^C(0)OR'. -X^C(0)NR''R\ . -X2NR''C(0)NR'»R», 
1 5 -X WC(NR WR'. -X^NR-'SCO.R' and -X^SiO)^NR''R\ wherein X^ is a bond 
or (C,.6)alkylene, R' is -X^R»« wherein X^ is as defined aboye and R'° is aiyl 
containing a total of 6 to 10 ring atoms, heteroaryl containing a total of 5 to 10 
ring atoms or unsaturated, partially unsaturated or saturated cai1xx;ycloaIkyI or 
heterocycloalkyl each containing a total of 3 to 10 ring atoms, and R* at each 
20 occurrence independentiy is hydrogen, (C,^alkyl or halo-substituted (C,^alkyl, 

Wherein each ring within A' and R"> contains from 3 to 8 ring atoms and may be 
substituted witii 1 to 3 groups independentiy selected from (C,^alkyl, cyano, 
halo, nitro, halp-substituted (C,^)alkyl, -X^OR\ -X2C(0)R^ -X^OC(0)R^, 
-X2C(0)0R\ .X^SR\ -X^S(0)R^ -X^SCO^R*, -X^NR^R\ -XWC(0)R^ 
25 -XWC(0)OR\ -X2C(0)NR^R^ -X WC(0)NR''R\ -XWC(NR^)NR^R^ 

-X^''S(0)2R« and -X^SCOy^NR-^lVwherein X* and R'' arc as defined abov^ 
R* is (C,.<j)alkyl or halo-siibstituted (C,^alkyl, and wherein any said 
carbocycloalkyl and heterocycloalkyl rings within A' and R^'^may be substituted 
fiirtiier with 1 to 2 groups independentiy selected fix)m (C,^alkylidene, oxo, 
imino. and tiiioxo, wifli the proviso tiiat only one of A' and R»"> is a fused 
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polycyclic ring system; and the \A^-bxide derivatives, prodrug derivatives, 
protected derivatives, individual stereoisom^ and mixtures of stereoisomers; 
and the pharmaceutically acceptable salts thereof; 

with the proviso that when said compound is selected from the group consisting 
5 of Formulae n(a). 11(b) and 11(c): 




11(a) n(b) n(c) 

then is other than: 

unsubstituted pyridyl; 
unsubstituted thienyl; 
10 unsubstituted indolyl; 

unsubstituted phenyl; 
benzo[l ,3]dioxolyl; 
2,3-dihydro-benzo[ 1 ,4]dioxiriyl; 

phenyl which is mono-substituted by fluoro, bromo, iodo, nitro, methyl, 
15 isopropyl, ethoxy or methylsulfanyl; and 

phenyl which is substituted by at least one of chloro, hydroxy or methoxy. 

2. The compound of claim 1 , and the iV-oxide derivatives, prodrug 
derivatives, protected derivatives, individual stereoisomers and mixtures of 
stereoisbmers; and the pharmaceutically acceptable salts of said compound, with 
20 the further proviso ttiatA^ is other than: 

unsubstituted pyridyl; 

unsubstituted thienyl; 
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unsubstituted indolyl; 
unsubstituted phenyl; 
benzo[l,3]dioxolyl; 
2,3-dihydro-benzo[l ,4]dioxinyl; and 

phenyl which is substituted by at least one of halogen, nitro. hydroxy, (C,. 
3)alkyl, methoxy, ethoxy and methylsulfanyl. 



3, The compound of claim 1, and the N-oxide derivatives, prodrug 
derivatives, protected derivatives, individual stereoisomers and mixtures of 
stereoisomers; and the pharmaceuticaUy acceptable salts of said compound, with 

10 the further proviso that A' is not 4-hydroxy-6-methyl-2-oxo-2//-pyran-3-yl. 

4. The compound of Claim 1 in which said compound is of Formula 

1(A): 




1(A) 

in which R', A», A^ and A' arc as defined in Claim 1; and theiV-oxidc derivatives, 
15 P«>*"Sderivatives,protectedderivatives,individuaIstcreoisomersandmixtures 
of stereoisomers; and the pharmaceuticaUy acceptable salts thereof. 

5. The compound of Claim 4 in which said compound is of Formula 

ICB): 
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1(B) 

in which R^ A\ and are defined as in Claim 1 ; and the//-oxide derivatives, 
prodrug derivatives, protected derivatives, individual stereoisomers and mixtures 
of stereoisomers; and the phannaceutically acceptable salts thereof. 

6. The compound of Claim 5 in which said is 
2,3,6,7-tetrahydro-[l,4]thiazepin-5,7-ylene, that is the compound of Foraiula 
1(C): 




I(Q 

in which A' and A^ are defined as in Claim 1, and said 2,3.6,7-tetrahydr6- 
10 [l,4]thiazepin-5,7-ylene may be substituted with 1 to 3 groups independratly 

selected fiom (C,^^a]kyU cyano, halo, nitro, halo-substituted (C,^alkyl, -X*OR'*, 

-x^(0)R^ -x'oc(0)R*, -x2c(0)0R\ . -x^R*. -x*s(0)R*, -x^sioys,^, 

-X2NR'•R^ -X2NR^C(0)R*. -X^NR*C(0)bR^, -X*C(0)NR''R*, 
-X2NR'»C(0)NR''R\ -X*NR'•C(NR'')NR'•R^ -X*C(0)NR^X*C(0)OR*, 
15 -X*NR'»S(0)2R* and -X2S(0)2NR'*R'*, wherein X* is a bond or (C.^alkylene, R-* 

at each occurrence independently is hydrogen, (Cj^all^l or halo-substituted (C,. 
6)alkyl, and R** is (C,^alkyl or halo-substituted (C,^alkyl; and the iV-oxide 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the pharmaceutically acc^table salts tfaoeof . 



BNSOOCID: <WOL_017»187A«.I_> 



wo 01/79187 



PCT/US«1/12581 



-100- 

7. The confound of Claim 6 in which A' is 4-hydroxy-6-niethyl- 
2-oxo-2»-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-2fl^pyraii-3-yl; and the 
iV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
stereoisomers and mixtures of stereoisomers; and the pharmaceutically acceptable 
salts thereof. 

8. The compound of Oaim 7 in which said compound is selected 
from the group consisting of: 

4-hydroxy-6-methyl-3-[7-(3-phenyl-l/^pyra2ol-4-yl)-2,3,6.7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-ethyl-thien-2-yl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

3- [7-(l-benzyI-l/f-indol-3-yl)-2,3.6,7-tetrahydro-[l,4Jthiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3[7-(2-trifluoromethylsvilfanyl-phenyl)-2,3,6,7- 
tetrahydro-[ l,4Jthiazepin-5-yl]-pyran-2-k)ne; 

4-hydroxy-6-methyI-3[7-(3-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyI-3[7-(4-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydn>-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4.hydroxy-6-meaiyl-3-[7-[3-(3-trifluoromethyl-phenoxy>phenyl]-23,6.7- 
tetrahydro-[ 1 ,43thiazepin-5-yl]-pyran-2-one; 

3-[7-[3-(3,4-dichloro-phenoxy)-phenyl]-2,3,6,7-tetrahydK>-[l,4]thiazepin- 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3- :[7-t3-(3,5-didiloro-phenoxy)-phMiyq-23,6,7-tetnihydro-[l,4]thiazepin- 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-{7-[5-(3-trifluorometfiyI-phenyl)-furan-2-yl]- 
2,3,6,7-tetrahydro-[l,4]tbiazepin-5-yl)-pyran^2-one; 

3-{7-[5-(2-dil<MO-i*enyl>ftiran-2-yl]-2,3,6,7-tetrahydio-[l,4]thiazepin-5- 
yI)-4-hydroxy-6-methyl-pyran-2-one; 
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3-{7-[5-(3-<Aloio-phenyi)-£uiaiv^2-yl]-23,6J-teti^ 
yl } -4-hychx>xy-6-methyl-pyran-2-one; 

3-{7-[5-(4-cWoro-phenyl>fiirai^-2-yl]-23,6J-te^ 
yI)-4-hydroxy-6-methyI-pyran-2-one;' 
5 4-hydroxy-6-m^yl-3-{7-[5-(2-<*lon>-5-trifluoromethyl-phenyl^ 
yl]-2,3,6,7-tetrahydro[ 1 ,4]thiazepin-5-yl ) -pyran-2-one; 

3-[7-(4-bromo-thien-2-yl)-2,3,6J-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

3-[7-(5-bromo-thien-2-yl)-2.3.6,7-tetrahydro-[l,4]thiazepin-5--yl]-4- 
10 hydroxy-6-methyl-pyran-2-onc; 

3- [7-(l-benzenesulfonyl-lH-pyrrol^2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4] thiazepin-5-yl]-4-hydroxy-6-methyl-pyraii-2-one; 

4- hydroxy-6-methyl-3-[7-(3-inethyl-thien-2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4] thiazepin-5-yl]-pyran-2-one; 

15 4-hydroxy-6-methyl-3-[7-(5-methyl-thien-2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5"yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-(l-methyl-m-mdol-3-yl)-23,6J-tetrahydr^ 
[ 1 ,4] thiazepin-5-yl]-pyran-2-one; 

3-[7-(3-chloro-2-methyl-5-trifluoromethyl-lif--pyrazol-4-yl)-2,3,6,7- 
20 tetrahydro-[l,4]thiazepin-5-yl]-4-hydioxy-6-methyl-pyran-2-one; 

3- { 7-[ 1 -(2,4-difluoro-benzenesulf onyl)- lif-pyriTol-2-yl]-2.3 ,6,7- 
tetrahydix)-[l,4]tbiazepin-5-yl)-4-hydroxy-6-methyl-pyran-2-one; 

3-(7-[2,2']bithienyl-5-yl-2,3.6.7-tetrahydro-[l,4]thiazepin-5-yl)-4- 
hydroxy-6-methyl-pyran-2-one; 
25 3- { 7- [ 1 -(3 ,5-dichloro-phenyl)- l//-pynTol-2-yl]-2,3,6,7-tetrahydro- 

[1 ,4]thiazepin-5-yl ) -4-hydroxy-6-methyl-pyranr2-one; 

3-{7-[l-(4-chloro-phenyl)-l/f-pyrrrol-2-yl]-2,3,6,7-tetrahydrp- 

[l,4]tWazepiii-5-yl)-4-hydioxy-6-methyl-pyran-2-one; 
3-[7-(5-cMoro-ljy-mdol-3-yl>2,3,6,7-tetrahydr^ 
30 hydroxy-6-methyl-pyian-2-one; 
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4-hydroxy-6-lllethyI-3-[7-(6-/^.tolylsuIfany^iImdazo[2J-^>]thiazo^^^^ 
2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-pyran-2-one; 

3- [7T(4,5-dibromo-thien-2-yl>2,3,6,7-tetrahydro-[l ,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(5-methylsulfanyI-thien-2-yl)-2,3,6,7- 
tetrahydro-[l,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-chloro-l-methyl-3-phenyl-l«-pyrazol-4-yl)-2,3.6,7-tetrahydro- 
[1 ,4]thiazepin-5-yl]-4-hydroxy-6-inethyI-pyran-2-one; 

3- (7r(4-diinethylaimno-phenyl)-23*6J-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyraii-2-one; 

4- hydroxy-6-methyl-3-[7-(4-trifluoromethoxy-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepm-5-yl]-pyran-2-one; 

3- [7-(bis-trifluoromethyI-phenyl)-2,3,6,7-tetrahydro-[l ,4]thiazepin-5-yl]- 
4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-3-[7-(4-methanesulfonyl-phenyI)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-methyl-pyran-^2-one; and 

3-[7-(2,4-dimethoxy-phenyl)-2,3,6,7Ttetrahydro-[l,4]thiazepin-5-yl]-4- 
methoxy-6-methyl-pyran-2-one; 

and the AT-oxide derivatives, prodrug derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 

9. The compound of Claim 6 in which A' is 4-hydroxy-6-methyl- 
2-oxo-5,6-dihydro-2//-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-5,6-dihydro- 
2H-pyran-3-yl; and the //-oxide derivatives, prodrug derivatives, protected 
derivatives, individual stereoisomers and mixtures of stereoisomers; and the 
pharmaceutically acceptable salts thereof . 



10. The conqmund of Oaim 9 in which said compound is selected 
from the group ccmsisting of: 
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3-[7-(2.4-dimethoxy-phcnyl)-2,3,6J-tetrahydro-[.l,4]thiazepin-5-y^^ 
4-hydroxy-6-methyl-5,6-dihydrO"pyran-2-one; 

3-[7-(2,4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl3- 
4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

3-[7-(4-dimethylainino-phenyI)-23,6J-tetrahydix)-l,4]thiaTC 
4-hydroxy"6-niethyl-5,6-dihydro-pyran-2-one; and 

3-[7-(23,4-trimethoxy-phenyl)-23»6J-teti^ydro-l,41thiazepin-5-yl]- 
4-hydroxy-6-inethyl-5,6-dihydrcHpyran-2-one; 

and the A^oxide derivatives, prodrug derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 

11. The compound of Claim 6 in which is 2-hydroxy-6-oxo- 
cyclohex-l-enyl or 2-methoxy-6-oxo-cyclohex-l-enyl; and the iV-oxide 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the pharmaceutically acceptable salts thereof. 

12. The compound of Claim 1 1 in which said compound is selected 
from the group consisting of: 

2-[7-(2,4-dimethoxy-phenyl)-2,3^6,7-tetrahydro-[l,4]thia2epin-5-:yl]- 
3-hydroxy-cyclohex-2-enone; 

2- [7-(2,4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]- 
3-hydroxy-cycIohex-2-enone; and 

3- hydroxy-2-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiaz;epin-5-yl]-cyclohex~2-enone; 

and the A^oxide derivatives, prodrug derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 
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The compound of claim 6 in which A* is a group of Foraiula (c): 




N 
R 



(c) 



5 



10 



in which is hydrogen or methyl, R" is hydrogen or (C,^alkyl and the free 
valence is attached to A^; and the //-oxide derivatives, prodrug derivatives, 
protected derivatives, individual stereoisomers and mixtures of stereoisomers; 
and the pharmaceutically acceptable salts thereof. 

14. The compound of Claim 1 3 which is: 

3-[7-2,4-dimethoxy-phenyI)-2,3,6„7-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy- l//-quinolin-2-one; 

and the iV-oxide derivatives, prodrug derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 

15. The compound of Claim 5 in which said A^ is 2,3-dihydro- 
benzo[Z>][l,4]thiazepin-5,7-ylene that is the compound-of Fomiula 1(D): 




1(D) 
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m which and are defined as in Claim 1, and said 2,3-dihydro- 
benzo[2?][l,4]diiazepin-S,7-ylene may be substituted with 1 to 3 groups 
independently selected from (Cj^alkyl, cyano, halo, nitro, halo-substitated 
(Cj^alkyl, -X^OR^ -X^C(OyR\ -X^OC(0)R^ -X^C(0)OR^ -X2SR^ -X^S(0)R^ 
-X^SCOXjR^ -X^^R^ -X2NR^C(0)R^ -X^^C(0)OR\ .X^C(0)NR^R\ 
-X^^C(0)NR^R\ -X^^C(NR^)NR'R^-X2NR'S(0)2R^ and -X^S(0)2NR^R^ 
wherein X^ is a bond or (Cj^alkylene, R^ at each occurrence independently is 
hydrogen, (C,^alkyl or halo-substituted (C,.6)al]cyl, and R^ is (C,^alkyl or 
halo-substituted (C,.6)alkyl; and the iV-oxide derivatives, prodrug derivatives, 
protected derivatives, individual stereoisomers and mixtures of stereoisomers; 
and the pharmaceutically acceptable salts thereof. 

16. The compound of Claim 15 in which A' is 4-hydroxy-6-methyl- 
2-oxo-2H-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-2/f-pyran-3-yl; and the 
iV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
stereoisomers and mixtures of stereoisomers; and the pharmaceutically acceptable 
salts thereof. 

17. The compound of Claim 1 6 which is: 

3-[2-(2,4-diethoxy-phenyl)-2,3-dihydro-benzo[fc][ 1 ,4]thiazepin-4-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

and the iV-oxide derivatives, prodmg derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 

18. The compound of Claim 15 in which A^ is 4-hydroxy-6*methyl- 
2-oxo-5,6-dihydro-2fl-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-5,6-dihydro- 
2fl-pyran-3-yl; and the iV-oxide derivatives, prodrug derivatives, protected 
derivatives, individual stereoisom^ and mixtures of stereoisomers; and the 
pharmaceutically acceptable salts thereof. 
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19. The compound of Claim 18 which is: 

4-hydroxy-6-methyI-3-[2-(2,3,4-trimethoxy-phenyl)-2.3-dihydro- 
benzo[6][I,4]thiazepin-4-yI]-5,6-dihydro-pyran-2-one; 

and the JV-oxide derivatives, prodrug derivatives, protected derivatives; 
5 and the pharmaceutically acceptable salts thereof. 

20. The compound of Claim 15 in which A' is 2-hydroxy-6-oxo- 
cyclohex-l-enyl or 2-methoxy-6-oxo-cyclohex-l-enyl; and the TV^oxide 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the pharmaceutically acceptable salts thereof. 

D 21 . The compound of Claim 20 in which said compound is selected 

from the group consisting of: 

3-hydroxy-2-[2-(2,4-diethoxy-phenyl)-2,3-dihydro- 
benzo[£>] [ 1 ,4]thiazepin-4-ylJ-cyclohex-2-enone; and 

3-hydroxy-2-[2-(2,3,4-trimethoxy-phenyl)^2,3-dihydro- 
> benzo[fr][l,4]thiazepin-4-yl]-cyclohex-2-enone; 

and the JV-oxide derivatives, prodrag derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 

22. The compound of Claim 4 in which said is a group of Formula 

(k): 

in which R* is defined as in Claim 1 and said group of Fonnula (k) may be 
substituted with 1 to 3 groups independently selected fix>m (e,:<5)alkyl, cyano, 
halo, nitro, halo-substituted (C,^alkyl, -X^R*. -X^O)R*, -X?0C(O)R*. 
-X^O)OR*. -X^R^ .X2S(0)R«, -X^(OWR«, -X^^R*, -X*NR'•C(0)R^ 
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-X^^C(0)OR^ -X^C(0)NR*R\ -X^^C(0)NR^R^ -X2NR^C(NR^)NR^R^ 
-X^C(0)NR*X2C(0)0R*, -X^^S(0)2R^ and -X^S(0)iNR^^ wherein X^ is a 
bond or (C,^allcylene, R^ at each occurrence independendy is hydrogen* (Cj. 
^alky] or halo-subsdtuted (C,^alkyl, and R^ is (C,^alkyl or halo-substituted 
5 (Cj^alkyl; and the N-oxide derivatives, prodrug derivatives, protected 

derivatives, individual stereoisomers and mixtures of stereoisomers; and the 
pharmaceutically acceptable salts thereof. 

23. The compound of Claim 22 in which R^ is hydrogen; and the 
iV^xide derivatives, prodrug derivatives, protected derivatives, individual 

1 0 stereoisomers and mixtures of stereoisomers; and the pharmaceutically acceptable 

salts thereof. 

24. The compound of Claim 22 in which A* is 4-hydroxy-6-methyl- 
2-oxo-2//-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-2/f-pyran-'3-yl; and the 
iV-oxide derivatives, prodrug derivatives, protected derivatives, individual 

1 5 stereoisomers and mixtures of stereoisomers; and the pharmaceutically acceptable 

salts thereof. 

25. The compound of Claim 24 in which said compound is selected 
from the group consisting of: 

3-[4-acetyl-7-(2,4-din[iethoxy-phenyl)-[l,4]thiazepan-5-yl]-4-hydroxy-6- 
20 methyl-pyran-2-one; and 

3-[7-(2,4-dimethoxy--phenyl>4-(2,2,2--trifluoro-ethanoyl>[l,4]thiazepan- 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

and the TV-oxide derivatives, prodrug derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 

25 26. * The compound of Claim 22 in which is optionally substituted 

phenyl. 
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27. The conqtound Of Claim 26 Mviiich is: 

l-[7-(2.4-dimethoxy-phenyl)-5-(3-fluoro-4-methoxyphenyI)- 
[l,4]thiazepan-4-yl]-ethanone; 

and the AT-oxide derivatives, prodrug derivatives, protected derivatives; 
and the phannaceutically acceptable salts thereof. 

28. The compound of Claim 4 in which said is 2,3-dihydro- 
[l,4]thiazepin-5,7-ylene that is the compound of Formula 1(F): 




in which A' and A' are defined as in Claim 1, and said 2,3-dihydro- 
[l,4]thiazepin-5,7-ylene may be substituted with 1 to 3 groups independently 
selected from (C,^alkyl, cyano, halo, nitro, halo-substituted (Cj^alkyl, -X^OR\ 
-X^C^(0)R^ -X20C(0)R^ -X^C(0)0R\ -X^SR\ -X^S(0)R^ -X2S(0)2R^ 
-X^NR^R^ -X^NR^C(0)R^ -X^NR'C(0)OR\ -X^C(0)NR''R\ 
-X2NR''C(0)NR'•R^ -X^NR^C(NR^)NR'»R^ -X^C(0)NR*X^C(0}OR\ 
-XWS(0)2R'^ and -X^SiOy^NR^R*, wherein X^ is a bond or (C,^alkylene. 
at each occurrence independenfly is hydrogen. (C,^aikyl or halo-substituted (C,; 
6)alkyl, and R* is (C,^alkyl or halo-substituted (Cj^alkyl; and the A^oxide 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the phannaceutically acceptable salts thereof. 

29. The compound of Claun 28 in which A* is 4-hydroxy-6-methyl- 
2-oxo-2/f-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-2H-pyran-3-yl; and the 
A^oxide derivatives, prodrug derivatives, protected derivatives, individual 
stereoisomers and mixtures of stereoisomers; afid the phannaceutically acceptable 
salts thereof. 
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30. The compound of Claim 29 in which said compound is selected 
from die group consisting of: 

3-[7-(2,4-dimethoxy-phenyl)-23-dihydro-[l,4]thiazepin-5-yI]-4^ 
6-methyI-pyran-2-one; 

3-[7-(2,4-diethoxy-phenyl)-2,3-dihydro-[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6- 
methyl-pyran-2-one; and 

3-(7-[2,2']bithienyl-5-yl-2,3-dihydro-[1.4]thiazepin-5-yl)-4-hydroxy-6- 
methyl-pyran-2-one; 

and the iV-oxide derivatives, prodrug derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 

31. The compound of Claim 28 in which A* is 4-hydroxy-6-methyl- 
2-oxo-5,6-dihydro-2fl-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-5,6-dihydro- 
2//-pyran-3-yl; and the A^-oxide derivatives, prodrug derivatives, protected 
derivatives, individual stereoisomers and mixtures of stereoisomers; and the 

IS pharmaceutically acceptable salts thereof. 

32. The compound of Claim 3 1 which is: 

3-[7-(2,4-diethoxy-phenyl)-2,3-dihydro-[l,4]tMazepin-5-yl]-4-hydK)xy-6^ 
methyl-5,6-dihydro-pyran-2-one; 

and the N-oxide derivatives, prodrug derivatives, protected d^vatives; 
20 and the pharmaceutically acceptable salts thereof. 

33. The compound of Claim 28 in which is 2-hydroxy-6-oxo- 
cyclohex-l-enyl or 2-methoxy-6-oxo-cyclohex-l-enyl; and the N-oiddo 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the pharmaceutically acceptable salts thereof. 



5 



10 
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34. The compound of Claim 33 which is: 

2-[7-(2,4-diethoxy-phenyl)-2,3-dihydro-[l,4]thiazepin-5-yI]-3-hydroxy- 
cyclohex-2-enone; 

and the A^-oxide derivatives, prodrug derivatives, protected derivatives, 
individual stereoisomers and mixtures of stereoisomers; and the pharmaceutically 
acceptable salts thereof, 

35. The compound of Claim 1 in which said compound is of Formula 

KG): 




1(G) 

in which n, R\ A\ and are defined as in Claim 1; and the iV-oxide 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the pharmaceutically acceptable salts thereof. 

36. The compound ofClaim 35 in which is a group of Formula (1): 




0) 

in which n, and are defined as in Claim 1 and said group of Formula (1) may 
be substituted with 1 to 3 groups independently selected from (C,^alkyl, cyano, 
halo, nitro, halo-substituted (C,^alkyl, -X^OR^ -X?C(0)R^ .X^(0)R^ 
-X%(0)OR\ -X^SR^ .X^S(0)R^ -X^S(0)2R^ -XWR^ .XWC(0)R^ 
-X^^C(0)OR\ -X^C(0)NR^R\ .X^NR^C(0)NR^R^ -X^^C(NR^)NR^R^ 
-X^C(0)NR^X^(0)OR^ .X^^S(0),R^ and •^S{0)^'R\ wherein X^ is a 
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bond or (C,^alkylene, at each occunence independently is hydrogen, (C,. 
5)a]kyl or halo-substituted (Cj^alkyl, and is (Cj^)alkyl or halo-substituted 
(C,^alkyl; and the //-oxide derivatives, prodrug derivatives, protected 
derivatives, individual stereoisomers and mixtures of stereoisomers; and the 
pharmaceutically acceptable salts thereof. 

37. The compound of Claim 36 in which n is 1 and A' is 4-bydroxy- 
6-methyI-2-oxo-2//-pyran-3-yl or 4-methoxy-6-methyl-'2-oxo-2//-pyran-3-yl; and 
the iV-oxide derivatives, prodrag derivatives, protected derivatives, individual 
stereoisomers and mixtures of stereoisomers; and the pharmaceutically acceptable 
salts thereof. 

38. The compound of Claim 37 which is: 

3-[7-(2,4-dimethoxy-phenyl)-l-oxo-2,3,6,7-tetrahydro-l/f-lX*- 
[l,4]thiazepin-5-yI]-4-hydroxy-6-methoxy-pyran-2-one; 

and the N-oxide derivatives, prodrag derivatives, protected derivatives; 
and the pharmaceutically acceptable salts thereof. 

39. The compound of claim 36 in which n is 2 and is 4-hydroxy- 
6-methyl-2-oxo-2H-pyran-3-yl or 4-methoxy-6-methyl-2-oxo-2H-pyran-3-yl; aad 
the iV-oxide derivatives, prodrag derivatives, protected derivatives, individual 
stereoisomers and mixtures of stereoisomers; and the pharmaceutically acceptable 
salts thereof. 

40. The compound of claim 39 which is: 

3-[7-(2,4-dimethoxy-phenyl)-l,l-dioxo-2,3,6,7-tetrahydro-lH-lX.^- 
[1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

and the iST-oxide derivatives, prodrag derivatives, protected derivatives, 
individual st^eoisomers and mixtures of stereoisomers; and the pharmaceutically 
acceptable salts thereof. 
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41 . The coiiipound of Claim 1 in which said compound is of Fonnula 

I(D: 




1(1) 

in which R', R^, A', A^ and A' are as defined in Claim 1; and the JV-oxide 
derivatives, prodrag derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the pharmaceutically acceptable salts thereof. 

42. Thecompoundof Claim41 in whichsaidA'isagroupofFoimula 

0): 




0) 

in which said group of Fonnula (j) may be substituted with 1 to 3 groups 
independently selected from (C,.6)alkyl, cyano, halo, nitro. halo-substituted 
(C.^alkyl, -X^OR\ -X2C(0)R^ -X20C(0)R^ -X^O)OR\ -X^R^ -X^(0)R*. 
-X2S(0)2R^ -XWR^ -XWC(0)R*, -X?NR*C(0)OR\ -X^CONR-'R^ 
-X2NR*C(0)NR*R^. -X2NR^C(NR*)NR^R*. -X2C(0)NR*X*C(0)0R^ 
-XWS(0)2R* and -X^S(0)^*R\ wherein X^ is a bond or (C,^)alkylene. R* 
at each occurrence independently is hydrogen, (C,^alkyl or halo-substituted (C,. 
6)alkyU and R* is (C,^alkyl or halo-substituted (C,^allqri; and the AT-oxide 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the phaimaceutically acceptable salts thereof. 
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43. The compound of Claim 42 in which A* is 4-hydroxy-6-methyl- 
2-oxo-2^f-pyran-3-yl or 4r-methoxy-6-methyl-2-ox6-2//-pyran-3-yl; and the 
A^oxide derivatives, prodrag derivatives, protected derivatives, individual 
stereoisomers and mixtures of stereoisomers; and the pharmaceutically acceptable 

S salts thereof . 

44. The compound of Claim 43 which is: 

3-[4-(2,4-dimethoxy-phenyI)-4,5-dihydro-3if- 
benzo[fr] [ 1 ,4]diazepin-2-yl]-4-hydroxy-6-methylpyran-2-one; 

and the iV'-oxide derivatives, prodrug derivatives, protected derivatives, 
10 individual stereoisomers and mixtures of stereoisomers; and the pharmaceutically 

acceptable salts thereof. 



15 



45. The compound of Claim 1 in which said compound is of Formula 



I(K): 




I(K) 

in which is defined as in Claim 1; and the AT-oxide derivatives, prodrug 
derivatives, protected derivatives, individual stereoisomers and mixtures of 
stereoisomers; and the pharmaceutically acceptable salts thereof. 



20 



46. The compoiind of claim 45 which is: 
l(H2,4-dimethoxy-phMyl>3-methyl-7,8-dihydro-10M^^ 
6a-aza-cyclohepta[a]n^hthaIene^l,6-dione; 
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and the AT-oxide derivatives, prodrug derivatives, protected derivatives; 
and the phannaceutically acceptable salts thereof. 

47. A compound selected from the group consisting of: 

4-hydroxy-3-[7-<2-methoxy-4-methyIsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-methyl-pyran-2-one; 

3-[7-(2-chloro-5-trifluoromethyl-phenyl)-2.3.6.7-tetrahydro- 
[l,4]thiazepin-5-ylJ-4-hydroxy-6-iiiethyl-pyran-2-one; 

3- [7-(4-dimethylamino-2-methoxy-phenyJ)-2,3,6,7-tetrahydro- 
[li4]thiazepin-5-yl]-4-hydroxy-6-methyI-pyran-2-one; 

4- hydroxy-3-[7-(4-chloro-2-methoxy-phenyI)-2,3,6.7-tetrahydro- 
[l,4]thiazepin-5-yl]-6-methyl-pyran-2-one; and 

4-hydroxy-3-[7-(2.4-diethoxy-phenyI)-2,3,6,7-tetrahydro-[l,4]thiazepin-5- 
yl]-6-methyl-pyran-2-one; or 

aiV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer and mixtures of stereoisomers; or the phaimaceuticaUy acceptable 
salt thereof. 

48. A compound selected fix>m the group consisting of; ' 

7-(2.4-dimelhoxy-phenyI)-5-(4-hydroxy-6-methyl-2.oxo-2fl^pyran-3-yI)- 

2.2-dimethyl-2,3,6.7-tetrahydro-[1.4Jthiazepine-3-carboxyIic acid; and 

2-( { 1 -[7-(2.4-dimethoxy-phenyl)-5-(4-hydroxy-6-methyl-2-oxo- 

2ff-pyran-3-yl)-2.2-dimethyl-2,3,6.7-tetrahydro-[l,4]thia2epin-3-yl]-methanoyi)- 
amino)-propionic acid /e/t-butyl ester; 

and the A^-oxide derivatives, prodrug derivatives, protected derivatives; 
and the phaimaceuticaUy acceptable salts thereof.. 

49. The compound of Claim 1 in which A' is a group selected ftom 
Formulae (b), (c), (d), (c) and (f): 
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OR' 



OR' 





(c) 



OR' 





OCH3 




10 



(d) (e) (f) 

in which R' is hydrogen or methyl, R" is hydrogen or (C,^alkyl and the free 

valance is attached to or 

and A' together with R' and the atoms to which A' and R' are attached 
forms a groiqp of Formula (g): 




(g) 

wherein X' is -S- and the free valance is attacl^ to A^ and 

A* is as defined above or is a monocyclic or fused bicyclic ring selected 
from heteroaiylene or unsaturated, partially unsaturated or saturated 
heterocycloaliylene containing a total of 5 to 1 1 ring atoms, wherein A*may be 
substituted with a group selected from -X^R*. -X^R». -X=t(0)R«. -X?OC(0)R», 
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-X^(0)OR«. -X^SR". -X^S(0)R«, -X^SiO)^^*, -X^NR^'R'. -X^''C(0)R», 
-XWC(0)0R«, -X2C(0)NR*R«, -XWC(0)NR'»R», -X2NR''C(NR'»)NR''R«, 
-X^*S(0)2R« and -X^S(p)^''R\ wherein X^ is a bond or (C,.6)alky]ene, R« 
is -X^' wherein X^ is as defined above and R' is aryl containing a total of 6 to 
10 ring atoms, heteroaryl containing a total of 5 to 10 ring atoms or unsaturated, 
partially unsaturated or saturated carbocycloalkyi or heterocycloalkyl each 
containing a total of 3 to 10 ring atoms, and R"* at each occurrence independently 
is hydrogen. (C, Jalkyl or halo-substituted (C,^5)alkyl, wherein each ring within 
and R" contains from 3 to 8 ring atoms and may be substituted with 1 to 3 
groups independently selected from (C,^alkyl, cyano, halo, nitro, 
halo-substituted (C,^alkyl, -X^OR*, -X^(0)R«. -X20C(0)R^ -X2C(0)0R^ 
-X^SR^ -X^S(0)R«. -X2S(0)2R^ -X^^R^ -X^''C(0)R^ -X WC(0)OR^ 
-X^C(0)NR'»R\ -X2NR*C(0)NR^R\ -X2NR''C(NR'')NR''R\ 
-X^C(0)NR^X2C(0)0R^ -XWS(0)2R« and -X2S(0)2NR''R\ wherein X^ and 
15 R" are as defined above and R^ is (C,.6)alkyl or halo-substituted (C,^alfcyl, and 

wherein any said heteroalkylene. caibocycloalkyl and heterocycloalkyl rings 
within and R* may be substituted further with 1 to 2 groups independently 
selected from (C,^alkylidene, oxo, imiho and thioxo, with the proviso that only 
one of A* and R' is a fused polycyclic ring system; and the iV-oxide derivatives, 
20 prodrug derivatives, protected derivatives, individual stereoisomeis and mixtures 

of stereoisomers; and the pharmaceutically acceptable salts thereof. 

50. The compound of Claim 49 in which A^ is a group selected from 
Formulae (h), (i), 0). (k), (I) and (m): 
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/ — \. 



(h) 



(i) 




N S N S N NH 

M. 



(i) 



r'n s 




0) 



N S 



X 



in which n is 1 or 2 and is acetyl or trifluoroacetyl or and A' together with 
and the atoms to which A^ and R' are attached forms a group of Formula (g): 




(8) - 

wherein X' is -S- and the free valance is attached to A^; and the iV^xide 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 
and mixtures of stereoisomers; and the pharmaceutically acceptable salts thereof. 



5 L A conq>ound of Formula It 



0179t87A2 I > 
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n 

in which: 

the dashed lines indicate optional unsaturation without violating valency 

rules; 

5 is hydrogen. (C,^)alkyl or -C(0)R^ wherem R^is as defined below, or 

R' is absent when a double bond exists between the nitrogen atom to which R* 
is attached and an adjacent ring atom or R^ is as defined below; 
R^ is hydrogen; 

X' is -NR2., -S-, -S(0)-, -S(0)2- or -0-, wherein R^ is hydrogen or 
(Ci^alkyl or is absent when a double bond exists between the nitrogen atom to 
which R^ is attached and an adjacent ring atom; 

is a monocyclic or fused bicyclic ring selected from heteroaiylene or 
unsaturated, partially unsaturated or saturated heterocycloalkylene containing a 
total of 5 to 1 1 ring atoms, wherein A^may be substituted with a group selected 
15 from-R^-X^OR^.X^C(0)R^-X2CK:(0)R^-X2C(0)^^^^ 

-X=^S(0)2R*, -X^^R«, -X^NR^C(0)R«, .X^NR^C(0)OR«, .X2C(0)NR^R^ 
-X WC(0)NR^R^ -X^NR;*C(NR^)NR^R^-X^^^ 

wherein X^ is abond or (C,.6)alkylene, is -X^^ wherein is as defined above 
and R^ is aryl containing a total of 6 to 10 ring atoms, heteroaryl containing a 

20 total of 5 to 10 ring atoms or unsaturated, partially unsaturated or saturated 

carbocycloalkyl or heterocycloalkyl each containing a total of 3 to 10 ring atoms, 
and R^ at each occurrence independently is hydrogen, (C,^alkyl or 
halo-substituted (Cj^alkyl, virherein each ring within A^ and R* contains from 3 
to 8 ring atoms and may be substituted with 1 to 3 groups independendy selected 

25 from (Ci^alkyl, cyano, halo, nitto, halo-substituted (C,^alkyl. -X^R*, 



NSOOCiO: <WO_0179187A2J_> 



wo 01/79187 



PCT/USOl/12581 



-119* 



-x2c(0)R^ -x^oc(o)R^ -x^c(o)OR^ -x^sR^ •x^s(0)R^ -x^s(o)2R^ 

-X2nR^R\ -X^NR^C(0)R^.X2C(0)NR^R^ -X^NR^C(0)NR^R^ 
-X2NR^C(NR*)NR*R^ -X2C(0)NR^X^C(0)0R*, -X^NR*S(0)2R*^ and 
-X^S(0)2NR'*R^, wherein X^ and R^ aie as defined above and R^is (Cj^dJkyl or 
5 halo-substituted (Cj^alkyl, and wherein any said heteroalkylene, carbocycloallgrl 

and heterocycloalkyl rings within and R* may be substituted further with 1 to 
2 groups independently selected from (C,_5)alkylidene, oxo, imino and thioxo 
with the proviso that only one of and R^ is a fiised polycyclic ring system; and 
A^ is a monocyclic or fused polycyclic ring system selected from aryl 

10 containing a total of 6 to 14 ring atoms, heteroaryl containing a total of S to 14 

ring atoms and unsaturated, partially unsaturated or saturated carbocycloall^l or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, wherein A^ may 
be substituted with a group selected from -R^ -X^OR\ -X^C(0)R^ -X20C(0)R^ 
-X2C(0)0R^ -X2SR^ -X2S(0)R^ .X2S(0)2R^ -X^R^R^ -X^^C(0)R^ 

15 -X^R^C(0)OR^ -X^C(0)^fR^R^ -X'NR^C(0)NR^R^ -X^NR^C(NR^)NR^R^ 

-X2NR^S(0)2R^ and -X?S(0)2NR^R^ wherein X^ is a bond or (C,^alkylene, R^ 
is -X^R*® wherein X^ is as defined above and R*^ is aryl containing a total of 6 to 
10 ring atoms, heteroaryl containing a total of 5 to 10 ring atoms or unsaturated, 
partially unsaturated or saturated carbocycloalkyl or heterocycloall^l each 

20 containing a total of 3 to 10 ring atoms, and R"* at each occurrence independently 

is hydrogen, (C,^alkyl or halo-substituted (C,^alkyl, wherein each ring within 
A^ and R^^ contains from 3 to 8 ring atoms and may be substituted with 1 to 3 
groups independently selected from (C,^alkyl, cyano, halo, nitro, 
halo-substituted (C,^alkyl, -X^OR\ -X^(0)R^ -X^OC(0)R^ -X^C(0)OR^ 

25 -X2SR^ -X^S(0)R^ -X^S(0)2R^ -X^^R\ .X^^C(0)R^ -X^NR^C(0)OR\ 

-X^(0)NR^R\ -X^^C(0)NR^R\ -X^^C(NR^)NR^R^-X^^S(0)2R^ and 
-X^S(0)2NR^R\ wherein X^ and R^ are as defined above and R^ is (Ci^alkyl or 
halo-substituted (Cj^alkyl, and wherein any said carbocycloalkyl and 
heterocycloalkyl rings within A^ and R'^ may be substituted further with 1 to 2 

30 groups independently selected fix>m (C|^alkylid»e, oxo, imino and thioxo with 
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the proviso that only one of and is a fiised polycyclic ring system; and the 
TV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
stereoisomers and mixtures of stereoisomers; and the pharmaceutlcally acceptable 
salts thereof; 

5 provided, however. Formula n does not represent a compound wherein 

is 2,3,6,7-tetrahydro-[l,4]thiazepinylene, 2,3-dihydro- 
benzo[fc][l ,4]thiazepinylene or 7-trifluoro-2,3-dihydro- 
benzo[i>][l,4]thiazepinylene and A^ is benzo[l,3]dioxolyI, indolyl, phenyl, 
pyridyl or thienyl, wherein said phenyl may be substituted with 1 to 3 groups 
10 independently selected from halo, nitro. hydroxy, (C,^)alkyl, (C,^)alkylsulfanyl 

and (C,^)alkyloxy or any ^-oxide derivative; protected derivative, individual 
stereoisomer or mixture of stereoisoiriers, or phaiinaceutically acceptable salt 
thereof. 




BNSOCXID: <WO_0179187A2J_> 



wo 01/79187 PCT/13S01/12581 



-121- 



in which n is 1 or 2 and is acetyl or trifluoroacetyl or and together with 
R* and the atoms to which A* and R* are attached forms a group of Formula (g): 




(g) 

wherein is -S- and the free valance is attached to A^; and the A?-oxide 
S derivatives, prodrug derivatives, protected derivatives, individual stereoisomers 

and mixtures of stereoisomers; and the pharmaceutically acceptable salts thereof. 

53. The compound of Claim 52 in which A^ is phenyl or heteroaryl 
containing a total of 5 to 9 ring atoms, wherein A^ may be substituted with a 
group selected from -R^ -X^OR^ -X^SR^ and -X^S(p)2R^ wherein R^ is -X^R'^, 

10 X^ is a bond or (C,^alkylene and R^*^ is phenyl or heteroaryl containing a total of 

5 to 6 ring atoms, wherein each ring within A^ and R*^ may be substituted with 
1 to 3 groups independently selected from (C,^alkyl, halo, halo-substituted 
(Cj^alkyl, -X^OR\ -X^SR^ -X^S(0)2R^ and -X^^R*, wherein R^ at each 
occurrence independently is hydrogen, (Cj^alkyl or halo-substituted (Cj^alkyl 

15 and R^ is (C,^alkyl or halo-substituted (Ci^alkyl; and the TST-oxide derivatives, 

prodrag derivatives, protected derivatives, individual stereoisomers and mixtures 
of stereoisomers; and the pharmaceutically acceptable salts thereof. 



54. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound of Claim 1, 47 or 51 or a JV-oxide d^vative, 
20 prodrag derivative, individual isomer or mixture of isomers or a pharmaceutically 

acceptable salt thereof, in combination with a pharmaceutically acceptable 
excipient 
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55. The pharmaceutical composition of Claim 54, further comprising 
at least one known cancer chemotherapeutic agent. 

56. The pharmaceutical composition of Claim 55, wherein said cancer 
therapeutic agent is selected from the group consisting of busulfan, cis-platin, 

5 mitomycin C, carboplatin, colchicine, vinblastine, paclitaxel, docetaxel, 

camptothecin, topotecan, doxorubicin, etoposide, 5-azacytidine, 5-fluorouracil, 
methotrexate, 5-fluoro-2'-deoxy-uridine, ara-C, hydroxyurea, thioguanine, 
melphalaii, chlorambucil, cyclophosamide, ifosf amide, vincristine, mitoguazone, 
epirubicin, aclanibicin, bleomycin, imitoxantrone, elliptinium, fludarabine, 
10 octreotide, retinoic acid, tamoxifen, Herceptin®, Rituxan® and alanosine. 

57. A method of treating a disorder responsive to the induction of 
apoptosis in an animal suffering said disorder, comprising administering to a 
mammal in need of such treatment an effective amount of a compound of 
Formula I: 



15 




I 

in which: 

the dashed lines indicate optional unsaturation without violating valency 

rules; 

is hydrogen, (C,^)alkyl or -C(0)R^, wherein R* is as defined below, or 
20 R^ is absent when a double bond exists between the nitrogen atom to which R} 

is attached and an adjacent ring atom or is as defined below; 

X' is -NR^-. -S-, -S(0)-. -S(OV or -0-, wherein R^ is hydrogen or 
(Ci^alkyl or is absent when a double bond exists between the nitrogen atom to 
which R^ is attached and an adjacent ring atom; 
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is a monocyclic or fused polycyclic ring system selected from aiyl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, or A* together with 
and the atoms to which A* and are attached forms a fused polycyclic ring 
system selected from heteroaryl and unsaturated, partially unsaturated or saturated 
heterocycloalkyl in any case containing a total of 10 to 15 ring atoms, wherein A' 
may be substituted with a group selected from -R^ -X^OR^, -X^C(0)R^ 
-X20C(0)R^ .X^(0)OR\ -X^SR\ -X2S(0)R\ -X^S(0)^\ ■XWR^ 
-X2NR^C(0)R3, -X2NR^C(0)0R^ -X2C(0)NR^R^ -X^NR^C(0)NR3R^ 
-XWC(NR^)NR^R^.X^^S(0)2R^and-X2S(0)2^^ 

or (C,^alkylene, R^ is -X^R^ wherein X^ is as defined above and R^ is aryl 
containing a total of 6 to 10 ring atoms, heteroaryl containing a total of 5 to 10 
ring atoms or unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 10 ring atoms, and R^ at each 
occurrence independently is hydrogen, (C,^)alkyl or halo-substituted (C,^alkyl, 
wherein each ring within A' and R^ contains from 3 to 8 ring atoms and may be 
substituted with 1 to 3 groups independently selected from (C,^alkyl, cyaho, 
halo, nitro, halo-substituted (C,^alkyl, -X^OR\ -X^(0)R*, -X*C)C(0)R*, 
-X2C(0)0R^ -^SR\ -X2S(0)R«, -X2S(0)2R«, -X»NR^\ -X*NR^C(0)R«, 
-XWC(0)OR^ -X2C(0)NR'•R^ -XWC(0)NR^R\ -X^'»C(NR*)NR''R*, 
-X2NR''S(0)2R«and -Xi^iOyj^^R^ wherein X* and R^* ^ as defined above and 
R^ is (C,JalkyI or balo-substituted (C,^alkyl, and wherein any said 
carbocycloalkyl and heterocycloalkyl rings within A' and R^ may be substituted 
further with 1 to 2 groups independendy selected from (Cj^alkylidene, oxo, 
imino and diioxp, witii die provisos that only one of A* and R* is a fused 
polycyclic ring system; 

A* is a monof^clic or fused bicyclic ring selected from heteroaiyloie or 
unsaturated, partially unsaturated or saturated heterocycloalkylene containing a 
total of S to 1 1 ling atoms, wherein A^may be substituted with a groi^ sheeted 
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fiom -R». -X^OR', -X2C(0)R», -XHiC(0)R\ -X^C(0)OR\ -X^SR\ -X^S(0)R\ 
-^S(OyR\ -XWR«. -X^R^C(0)R». .X^NR'C(0)0R\ -X2C(0)NR^R». 
-XWC(0)NR*R». -X2NR^C(NR^)NR^R»,-xWS(0)2R»and -X^SCO^NR^R", 
wherein X^ is a bond or (C,.6)alkylene, R" is -X^R' wherein X^ is as defined above 
and R' is aryl containing a total of 6 to 10 ring atoms, heteroaiyl containing a 
total of 5 to 10 ring atoms or unsaturated, partially unsaturated or saturated 
carbocycloalkyl or heterocycloalkyl each containing a total of 3 to 10 ring atoms, 
and R^ at each occurrence independendy is hydrogen, (C,^)allgrl or 
halo-substituted (C,^alkyl, wherein each ring within and R« contains from 3 
to 8 ring atoms and may be substituted with 1 to 3 groups independently selected 
from (C,.g)alkyl, cyano, halo, nitro, haJo-substituted (C,^)alkyl, -X^OR^ 
-X2C(0)R^ -X20C(0)R^ -X'C(0)OR\ -X^SR\ -X^S{0)R^ -X^S(0)^R\ 
-X^NR'R\ -X2NR^C(0)R^ -X^NR'C(0)OR\ -X2C(0)NR''R^ 
-X^NR^CCONR^R^ -X^NR^C(NR^)NR^R*. -X2C(0)NR^X2C(0)OR^ 
-X2nR''S(0)2R« aiid -X2S(0)2NR''R\ wherein X^ and R* are as defined above and 
is (C,^)alkyl or halo-substituted (C,^alkyl, dnd wherein ^y said 
heterocycloalkylene, carbocycloalkyl and heterocycloalkyl rings within and R* 
may be substituted further with 1 to 2 groups independently selected from 
(C,^alkylidene, oxo, imino and thioxo, with the proviso that only one of A^ and 
R' is a fused polycyclic ring system; and 

A' is a monocyclic or fijsed polycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated carbocycloaU^l or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, wherein A' may 
be substituted widi a group selected &om -R', -X^R', -X^(0)R', -X^(0)R', 
-X^(0)OR', -X^SR'. -X^SCOR'. -X'S(0)^R\ -X^-R». -XWC(0)R», 
-X^^C(0)OR» -X2C(0)NR-R', -X^-'C(0)NR''R', -X^^C(NR^)NR^R», 
-X!WS(G)^^ and -X%(0)jNR^R», wherein X^ is a bond or (C.^alkylene, R' 
is -3^'® wherein X^ is as defined above and R"* is aryl containing a total of 6 to 
10 ring atoms, heteroaryl containing a total of 5 to 10 ring atoms or unsaturated. 



wo 01/79187 PCT/USOl/12581 

-125- 



partially unsaturated or saturated caibocycloalkyl or heterocycloalkyl each 
containing a total of 3 to 1 0 ring atonis» and at each occurrence Independently 
is hydrogen, (C,^all^l or halo-substituted (C,^)alkyl, wheiein each ring within 
and R'^ contains firom 3 to 8 ring atoms and may be substituted with 1 to 3 
5 groups independently selected from (Cj^)alkyl, cyano, halo, nitro, 

halo-substituted (C,^alkyl, -X^OR^ -X2C(0)R^ -X20C(0)R^ -X^C(0)OR^ 
-X^SR^ -X^S(0)R^ -X2S(0)2R^ -X^NR^R\ -X^NR^C(0)R^ -X^NR^C(0)OR\ 
-X^C(0)NR'R^ -X^NR^C(0)NR^R\ -X^NR^C(NR^)NR'*R^-X^R^S(0)2R^ and 
-X^S(0)2NR^R^, wherein X^ and R^ are as defined above and R^ is (Cj^alkyl or 

10 . halo-substituted (Cj^alkyl, and wherein any said cariK>cycloalkyl and 

heterocycloalkyl rings within and R^^ may be substituted further with 1 to 2 
groups independently selected from (C,^alkylidene» oxo, imino and thioxo, with 
the proviso that only one of A^ and R^® is a fused polycyclic ring system; or an 
A^-oxide derivative, prodrug derivative, protected derivative, individual 

15 stereoisomer or mixture of stereoisomers, or a pharmaceutically acceptable salt 

thereof; with the proviso that when said compound is of Formula n(a): 




then A^ is other than: 

(a) benzo[l,3]dioxolyl; 
20 (b) phenyl which is mono-substituted by bromo, hydroxy, methyl or 

isopropyl; and 

(c) phenyl which is substituted by at least one of CI and methoxy and 
not substituted by methylsulfanyl, amino, methylamino and dimethylamino^ 

58. The method of claim 57, with the further proviso that when said 
25 compound is selected from tfie group consisting of Fommla 11(a) and I^b): 
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11(a) n(b) 

then is other than: 

(a) benzo[l ,3]dioxolyI; 

(b) phenyl which is mono-substituted by bromo, nitro, hydroxy, 
5 methyl, or isopropyl; and 

(c) phenyl which is substituted by at least one of CI and methoxy and 
not substituted by methylsulfanyl, amino, methylamino and dimethylamino 

59. The method of claim 57, with the further proviso that when said 
compound is selected from the group consisting of Formula 11(a) and n(b): 



10 




n(a) 11(b) 

then is other than: 

(a) ben2o[l,3]dioxolyl; 

(b) 2,3-dihydro-benzo[l,4]dioxinyl; and 

(c) phenyl which is substituted by at least one of bromo, chloro, 
15 hydroxy, nitro, methoxy and (C,.3)alkyL 
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60. The method of Claim 57, wherein A* of said compound is a group 
selected ftom Fonnulae (a), (b), (c), (d) and (e): 




(d) (e) 
in which is hydrogen or mediy], R" is hydrogen or (Ci^)alkyl and the free 
5 valance is attached to A\ or 

and A' together with R} and the atoms to which A^ and R* are attached 
forms a group of Formula (g): 




(g) 
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15 



wherein X' is -S- and the fiee valance is attached to and 

A* of said compound is as defined above or is a group selected ftom 
Formulae (h), (i), (j), (k), (1) and (m): 








<^> (1) (m) 

5 in which n is 1 or 2 and R» is acetyl or trifluoroacetyl; or an AT-oxide derivative, 

prodrug derivative, protected derivative, individual stereoisomer or mixture of 

stereoisomers, or a pharmaceutically acceptable salt thereof. 

61. The method of Claim 60. wherein A' of said compound is phenyl 
or heteroatyl containing a total of 5 to 9 ring atoms, wherein A' may be 
10 substituted with a group selected from -R», -X^OR', -X^SR' and -X^S{0)^\ 

whereinR'is-X2R'«.X2isabondor(C,^aIkyleneandR«»is phenyl or heteroaryl 
containing a total of 5 to 6 ring atoms, wherein each ring within A' and R'° may 
be substituted with 1 to 3 groups independentiy selected from (C.^alkyl, halo, 
halo-substituted (C.^alkyl, .X'OR\ .X^SR\ -X'S(0)^^ and -X WR\ wherein 
•R" at each occuirence independenUy is hydrogen, (C, Jalkyl or halo-substituted 
(Q^alkyl and R« is (C,^alkyl or halo-substituted (C,^kyl; and the iV-oxide 
derivatives, prodrug derivatives, protected derivatives, individual stereoisomeis 
and mixtures ofstereoisomeni; and the pharmaceutically acceptable salts thereof. 



BNSOCCia <WO_0179187A2J_> 



wo 01/79187 



PCT/USOl/12581 



-129- 



62. The method of aaim 61 , wherein said compound is selected from 
the group consisting of: 

2- [7-(2,4-dimethoxy-phenyl)-23,6,7-tetrahydro-[1.4]fliiazepin-5-yl]- 

3- hydxoxy-cyclohex-2-«none; 

5 4-hydroxy-3-[7-(4-methanesulfonyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thia2epin-5-yl]-6-methyI-pyran-2-one; 

3- (2-(2,4-diethoxy-phenyl)-2,3"dihydro-benzo[Z?][l,4]thiazepin-4~yl]- 

4- hydroxy-6-methyl-pyran-2-one; 

3-I7-(2»4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]- 
1 0 4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

3-[7.(4-dunethylamino-phenyl>2,3,6J-tetrahydro-1.4]thiazepin-5--yl]- 
4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

2- [7-(2,4-diethoxy-phenyI)-2,3.6,7-tetrahydro-[1.4]thiazepin-5-yl]- 

3-hydroxy-cyclohex-2-enone; 
15 3-hydroxy-2-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 

[ 1 ,4]thiazepin-5-yl]-cyclohex-2-enone; 

3- hydroxy-2-[2-(2,3,4-trimethoxy-phenyl)-2,3«dihydro- 

benzo[fc][ 1 ,4]thiazepin-4-yl]-cyclohex-2-enone; 

4- hydroxy-6-methyl-3-[2-(2,3,4-trimethoxy-phenyl)-2,3-dihydro- 
20 ben2o[fc][l,4]thiazepin-4-yl]-5,6-dihydro-pyran-2-one; and 

4-hydroxy-6-methyl-3-[7-(2,3,4-trimethoxy-pbenyI)- 
2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]-5,6-dihydro-pyran-2-one; or 

aiV-oxide derivative, jprodrag derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
25 thereof. 

63. The method of claim 57, wherein said compound is selected fix)m 
the list consisting of: 

4-hydroxy-6-methyl-3-[7K4-methylsulfanyl-phenyl>23,^^^ 
[1 ,4]thiazepin-5-yl]-pyran-2-one; 
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3-[4^acetyl-7-(2,4-dimethoxy-phenyl>[1.4]thiazepan-^^ 
methyl-pyran-2-onc; 

3- [7-(2,4Hiimethoxy-phenylH-(2,2^-trifluoro-etbahoy 
5-yl]-4-hydroxy-6-methyI-pyran-2-one; - 

l-[7-(2,4-dimethoxy-phenyl)-5-(3-fluoro-4-methoxyphenyl)- 
[ 1 ,4]thizepan-4-yl]-ethanone; 

4- hydroxy-6-methyl-3-[7-(3-phenyl-lH-pyra2ol-4-yl)-23,6J-tetr^ 
[1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-ethyl-thieii-2-yI)-2,3,6,7-tetrahydro-[l ,4]thiazepin-5-yl3-4- 
hydix)xy-6-niethyl-pyran-2-one; 

3- [7-(l-benzyl-lZr-indol.3-yl)-2,3A7-tetrahydro-[l,4]au 
hydroxy-6-methyI-pyran-2-one; 

4- hydroxy-6-methyl-3[7-(2-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[l,4]thiazepin-5-yI]-pyran-2-one; 

4-hydroxy-6~methyl-3[7-(3-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3 [7-(4-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[l,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-[3-(3-trifluoroniethyl-phenoxy>^^ 
teti^ydro-[ 1 ,4]thia2epin-5-yl]-pyran-2-<>ne; 

3-[7-[3-(3,4-dichlon>-phanoxy)-phenyl]-23A7-teti^ydio~ 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3- [7-[3-(3,5-dichIor<>-phenoxy>phenyl]-2.3,67-tetrahydro-[l,4]tW 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-{7-t5-(3-trifluoromethyl-phenyI)-furan-2-yl]- 
2,3,6,7-tetrahydrc>-[ 1 ,4]thiazepin-5-yl } -pyran-2-one; 

3-{7-[5-(2K:mon)-phenyl)-furan-2-yl]-23,6J-te^ 
yl}-4-hydroxy-6-methyl-pyran-2-one; 

3-{7-[5-(3-cMon>-phenyl>fiifan-2-yl]-23,67-4^^ 
yl)-4-hydroxy-6-methyl"pyran-2-one; 
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3- {7-[5-(4-cMoro-phenyl)-fiiian-2"yl]-23>6J-tet^ 
yl}-4-hydroxy-6-inethyl-pyran-2-one; 

4- hydroxy-6-methyl-3-{7-[5-(2K*loio-5-trifluorom 
yl]-2,3»6»7-tetrahydro-[l ,4]thiazepln-5-yI)-pyran-2-one; 

3-t7-(4-bromo-thien-2-yl)-2.3.6,7-tetrahydro-[ 1 ,4]thiazcpin-5-yl]-4- 
hydroxy-6-methyl-pyran-2"One; 

3-[7-(5-bromo-thicn-2-yl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-niethyl-pyran-2-one; 

3- [7-(l-benzenesulfonyl-li/-pyrrol-2-yl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(3-methyl-thien-2-yl)-2,3,6.7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-mcthyl-3-[7-(5-methyl-thien-2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-(l-methyl-lif-indol-3-yl)r23,6J-^^ 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(3'Chloro-2-methyl-5-trifluoromethyl-lH-pyrazol-4-yI)-2,3,6.7- 
tetrahydro-[ 1 ,4] thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-{7-[l-(2,4-difluoro-benzenesulfonyl)-liy-pyrrrol-2-yl]-2,3.6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl ) -4-hydroxy-6-methyl-pyran-2-one; 

3-(7-[2,2']bitWenyl-5-yl-23,6J-tetrahydro-[l,4]thiazepin-5-yl)-4- 
hydroxy-6-methyI-pyran-2-one; 

3.{7-[l-(3,5-dicMoro-phenyl)-lif.pyrrrol-2-yl]-2,3,6J-tetrahyd^^^ 
1 1 »4]thiazepin-S-yl ) -4-hydroXy-6-methyl-pyran-2-one; 

3-{7-[l-(4-chloro-phenyl)-l/f-pyrrrol-2-yl]-2,3,6,7-tetrahydro- 
[ 1 ,4] thiazepin-5-yl } -4-hydroxy-6-methyl-pyran-2-one; 

3- [7-(5-chloro-l/f-mdol-3-yl)-23,6J-tetrahydro-[l,4]^ 
hydroxy~6-methyl-pyran-2-one; 

4- hyd^oxy-6-methyl-3-[7-(6-/^-tolylsulfany^iIll^ 
23,6J-teti^ydrD-[l,4]thia2epm-5-yl]-pyran-2-one; 
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3-[7-(4,5-KBbromo-thien-2-yl)-23,6J-tetrahydK)-[l,4]tW 
hydroxy-6-methyl-pyran-2-one; 

3-[7-(2-chloro-5-trifluoromethyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3- [7-(2,4-dimethoxy-phenyl)-23,6J-tetrahydro-[l,4]thiazepin-5-^^^ 
4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(5-methylsulfanyl-thien-2-yl)-2,3,6,7- 
tetrahydro-[ 1 ,4] thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-chIoro- 1 -methyl-3-phenyl- lH-pyrazoi-4-yl)-2,3.6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-'inethyl-pyran-2-one; 

3-t4-(2,4-dimethoxy-phenyl)-4,5-dihydro-3/r-benzo[*][l,4]dia^ 
yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-[7-(4-dimethyIainino-phenyl)-23,67-tetrahydix)-[l,4]tlM^ 
hydroxy-6-methyl-pyran-2-one; 

3- [7-2,4-dimethoxy-phenyI>2,3,6„7-tetrahydro-[l,4]thia2epin-5-yl]-4- 
hydroxy- l//-quinolin-2-one; 

4- hydroxy-6-methyl-3-[7-(4-trifluoromethoxy^^ 
[1 ,4]thiazepin-5-yI]-pyran-2-one; 

3-[7-(bis-trifluoromethyl-phenyl)-23,6,7-tetrahydro-^ 
4-hydroxy-6-methyl-pyran-2-one; 

3-[7-(4-dimcthylainino-2-inethoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yI]-4-hydroxy-6-methyl-pyran-2-one; 

3-hydroxy-2-[2-(2,4-diethoxy-phenyl)-2,3-dihydro- 
benzo[Z?][l,4]thiazepin-4-yl]-cyclohex-2-enone; 

3-[7-(2,4-dimethoxy-phenyl)-l-oxo-2,3,6,7-tetrahydro-l/f-lX'*- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-inethoxy-pyran-2-one; 

10-(2,4-dimethoxy-phenyl)-3-methyl-7,8-dihydr 
6a-aza-cycIohepta[a]naphthalene-l ,6-dione; 

3-[7-(2,4-diinethoxy-phenyl)-l.l-dioxo-2,3,6,7-tetrahydro-lH-lX^-- 
[ 1 ,4]thiazep2ii-5-yl]-4-hydroxy-6-inethyl-pyran-2-one; 
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3-[7-(2,4-<lietboxy-phenyl)-23-dihydro"[l »4]thiazepin-5-yl]-^ 
methyl-pyran-2-one; 

3-(7-[2^']bithienyl-5-yl-23-<Uhydro-[l,4]thiazepiii-5-yI)-^^ 
methyl-pyran-2-one; 

2- [7-(2,4-diethoxy-phenyl)-23-dihydro-[1.4]tMazepin-5-^^^ 
cyclohex-2-enone; and 

3- [7-(2,4-<Kethoxy-phenyI)-23-dihydro-[l,4]thia2epin-5-yfl 
methyl-5 ,6-dihydrc>-pyran-2-one; or 

a A^oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof. 

64. A method of treating a disorder responsive to the induction of 
apoptosis in an animal suffering said disorder, comprising administering to a 
manmial in need of such treatment an effective amount of a compound selected 
15 from the group consisting of: 

4- hydroxy-6-methyl-3-[7-(4-methylsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(4-ethoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]tWazepiii-5-yl]-4-hy*^ . 
6-methyl-pyran-2-one; 

20 3-[7-(3-methoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yi]- 
6-methyl-pyran-2-one; 

3-[7-(2-bromo-phenyl)-23,6,7-tetrahydro-[l,4]thiazepin-5-yl]4-hydro 
6-methyl-pyran-2-one; 

3-[7-(2,3-dichloro-phenyl)«2.3.6,7-tetrahydro-[l,4]thiazepin-5-yl]4- 
25 hydroxy-6-methyl-pyran-2-one; 

3>[7-(3,4-dichloro-phenyI)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]- 
4-hydroxy-6-methyl-pyran-2-one; 

6-methyl-3-[7-(2,3,4-trimethoxy-phenyl)-2,3,6.7-tetrahydro- 
[l,4]thiazepin-5-yI]-pyran-2-one; 
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6-methyl-3-(2-p-tolyl.2,3-dihydro-benzo[ft] [ 1 ,4]thiazepin-4-yI)- 
pyran-2-one; 

4-hydroxy-6-methyl-3-[2-(4-methylsulfanyl-phenyl)-2,3-dihydro- 
benzo[fc][l,4]thiazepin-4-yl]-pyraii-2-one; and 

3- [7-(2,4Kiimethoxy-phenyl)-23-dihydro-[l,4]thiazepin-5-yl]-4^^^ 
6-inethyl-pyran-2-one; 

4~hydroxy-3-[7-(4-chloro-2-methoxy-phenyl).2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-methyl-pyran-2-one; and 

4- hydroxy-3-[7-(2,4Kliethoxy-phenyl)-23,6J-terrahy^ 
yl]-6-methyl-pyran-2-one; or 

a iV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof. 

65. The method of claim 64, wherein said compound is selected from 
the group consisting of: 

4-hydroxy-6-methyl-3-[7-(4-methylsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(3,4-dichloro-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]- 
4-hydroxy-6-methyl-'pyran-2-one; and 

6-methyl-3-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one; or 

a;V-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof. 



66. A method for treating or preventing cancer, comprising 
administering to an animal in need of such treatment an effective amount of a 
compound of Formula L 
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I 

in which: 

the dashed lines indicate optional unsaturation without violating valency 

rules; 

is hydrogen, (C,^)alkyl or -C(0)R^. wherein is as defined below, or 
is absent when a double bond exists between the nitrogen atom to which R^ 
is attached and an adjacent ring atom or R* is as defined below; 

X* is -NR\ -S-. -S(0)-, -S(0)2- or -O-, wherein R^ is hydrogen or 
(Cj^alkyl or is absent when a double bond exists between the nitrogen atom to 
which R^ is attached and an adjacent ring atom; 

A' is a monocyclic or fused polycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, or together with 
R* and the atoms to which A^ and R^ are attached forms a fused polycyclic ring 
system selected from heteroaryl and unsaturated, partially unsaturated or saturated 
heterocycloalkyl in any case containing a total of 10 to 15 ring atoms, wherein A^ 
may be substituted with a group selected from -R^, -X^OR^, -X^C(OyR?, 
-X20C(0)R\ -X^C(0)OR\ -X^SR^ -X^S(0)R^ -X^S(0)2R^ -X^^R^ 
-X^NR^C(0)R% -X2NR*C(0)0R^ -X^C(0)NR^R\ -X^NR^C(0)NR^R\ 
-X^^C(NR^)NR^R\-X^NR^S(0)2R^ and -X^S(0)2NR^R\ wherein X^ is abond 
or (Cj^alkylene, R^ is -X^^ wherein X^ is as defined above and R^ is aryl 
containing a total of 6 to 10 ring atoms, heteroaryl containing a total of 5 to 10 
ring atoms or unsaturated, partially unsaturated or saturated carbocycloalkyl or 
hetm>cycloa]kyl each containing a total of 3 to 10 ring atoms, and R^ at each 
occurrence independently is hydrogen, (Cj^alkyl or halo-substituted (Ci^alkyl, 
wherein each ring within A^ and R^ contains from 3 to 8 ring atoms and maybe 
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substituted with 1 to 3 groups independenfly selected ftom (C,^alkyl, cyano, 
halo, nitro, halo-substituted (C.^alkyl, -X^OR\ -X2C(0)R'. -X20C(0)R«, 
-X^C(0)OR^ .X^SK\ ~X^S(OyR^ -X^S(0\R\ -XWR\ -XWC(0)R^ 
-XWC(OX)R\ -X2C(0)NR^R^ -X WC(0)NR^R\ -XWC(NR^)NR'•R^ 
-X^NR^SCO^R*^ and -X^S(0)2NR''R\ wherein X^ and R^ are as defined above and 
R** is (C,^)alkyl or halo-substituted (C,.6)alkyl, and wherein any said 
carbocycloalkyl and heterocycloalkyl rings within A* and R' may be substituted 
further with 1 to 2 groups independently selected from (C,^alkylidene, oxo, 
imino and thioxo, with the provisos that only one of A' and R^ is a fused 
polycyclic ring system; 

A^ is a monoQrclic or fused bicyclic ring selected from heteroaiylene or 
unsaturated, partially unsaturated or saturated heterocyclodllc/lene containing a 
total of 5 to 1 1 ring atoms, whereui A^ may be substituted with a group selected 
from -R«, -X^R«, -X^(0)R«, -X^OC(0)R«, -X^C(0)OR«, -X^SR*, -X^S(0)R\ 
-X^S(0)JR\ -XWR«. -XWC(0)R«, -X^NR'»C(0)0R», -X2C(0)NR^R», 
-X WC(0 WR», -X WC(NR^)NR''R«,-X WS(0)2R» and -X2S(0)2NR^R«, 
wherein X? is abond or (C, Jialkylene, RHs -X^R' wherein X^ is as defined above 
and R' is aryl containing a total of 6 to 10 ring atoms, heteroaryl contaming a 
total of 5 to 10 ring atoms or unsaturated, partially uns^rated or saturated 
carbocycloalkyl or heterocycloalkyl each containing a total of 3 to 10 ring atoms, 
and R* at each occurrence mdependently is hydrogen, (C,^alkyl or 
halo-substituted (Cj^alkylj wherein each ring within A^ and R* contains from 3 
to 8 ring atoms and may be substituted with 1 to 3 groups independently selected 
from (C,^)alkyl, cyano, halo, nitro, halo-substituted (C,^)alkyl, -X^OR'*, 
-X^CCOR*, -X20C(0)R^ -X2C(0)0R^ •.X'SR\ -X'S(0)R^ -X'SiO)^R^ 
-X^NR'R*, -X2nR^C(0)R«, -X2NR^C(0)0R\ -X2C(0)NR'•R^ 
-X^NR*C(0)NR^R^ -X?NR^C(NR'•)NR^R^ -^X2C(0)NR''X2C(0)OR*, 
-XWS(0)2R?and-X2S(0)2NR*R*, wherein X^andR* are as defined above and 
R* is (Cj^alkyl or halo-substituted (C,.>lkyl. and wherein any said 

hetenxqrcloalkylene, carbocycloalkyl and heterocycloalkyl rings withinA'andR* 
may be substituted fiirther with 1 to 2 groups mdependently selected from 
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(Cj^alkylidene, oxo, imino and thioxo, with the proviso that only one of and 
is a fiised polycyclic ling system; and 

is a monocyclic or fiised polycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of S to 14 
ling atoms and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, wherein A^ may 
be substituted with a group selected from -R^ -X^OR'', -X^C(0)R^ -X^OC(0)R^ 
-X^C(0)OR^ -X^SR^ -X'S(0)R^ -X^SiOy^R^ -XWR^ -X^^C(0)R^ 
-X^NR^C(0)OR^ -X^C(0)NR^R^ -X'NR^C(0)NR^R^ X^^C(NR^)NR^R^ 
-X^NR^S(0)2R^ and -X^S(0)2NR^R^ wherein X^ is a bond or (C,^)alkylene, R^ 
is -X^'?^ wherein X^ is as defined above and R^^ is aryl containing a total of 6 to 
10 ring atoms, heteroaryl containing a total of S to 10 ring atoms or unsaturated, 
partially unsaturated or saturated carbocycloalkyl or heterocycloalkyl each 
containing a total of 3 to 10 ring atoms, and R^ at each occurrence independently 
is hydrogen, (C,^alkyl or halo-substituted (C,^)alkyl, wherein each ring within 
A^ and R^*^ cont^s from 3 to 8 ring atoms and may be substituted with 1 to 3 
groups independently selected from (Cj^)alkyl, cyano, halo, nitro, 
halo-substituted (C,^)alkyl, -X^OR^ -X^C(0)R^ -X^OC(0)R^ -X^C(0)OR^ 
-X^SR\ -X^S(0)R^, -X^S(0)2R^ -X^NR^R\ -X^NR^G(0)R^ -X^NR^C(0)OR^, 
-X^C(0)NR^R^ -X^NR*C(0)NR^R\ -X^NR^C(NR^)NR^R^^X^NR^S(0)2R^ and 
-X^S(0)2NR^R^, wherein X^ and R^ are as defined above and R^ is (Cj^alkyl or 
halo-substituted (Cj^alkyl, and wherein any said carbocycloalkyl and 
heterocycloalkyl rings within A^ and R*° may be substituted further with 1 to 2 
groups independently selected from (C,^)alkylidenei oxo, imino and thioxo, with 
the proviso that only one of A^ and R*^ is a fused polycyclic ring system; or an 
JV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers, or a pharmacfeutically acceptable salt 
thereof; with the proviso that when said compound is of Formula n(a): 
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n(a) 

then A' is other than: 

(a) benzo[l,3]dioxoJyl; 

(b) phenyl which is mono-substituted by bromo, hydroxy, methyl or 
5 isopropyl; and 

(c) phenyl which is substituted by at least one of CI and mcthoxy and 
not substituted by methylsulfanyl, amino, methylamino and dimethylamino; or 

a TV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
10 thereof. 

67. The method of claim 66, with the further proviso that when said 
compound is selected the group consisting of Formula 11(a) and 11(b): 




n(b) 

then is other than: 

(a) benzo[l ,3]dioxolyl; 

(b) phenyl which is mono-substituted by bromo, nitro, hydroxy, 
methyl, or isopropyl; and 

(c) phenyl which is substituted by at least one of Q and methoxy and 
not substituted by methylsulfanyl, amino, methylamino and dimethylamino; or 
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aiV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof. 

68. The method of claim 66, with the further proviso that when said 
compound is selected the group consisting of Formula 11(a) and n(b): 



then is other than: 

(a) benzo[ 1 ,3]dioxolyl; 

G>) 2,3-dihydro-benzotl,4]dloxinyl; and 

(c) phenyl which is substituted by at least one of bromo, chloro, 
hydroxy, nitro, methoxy and (Ci.3)alkyl; or 

a iV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 



69. The method of Claim 66, wherein of said compound is a group 
selected from Formulae (a), (b), (c), (d) and (e): 




n(a) 



n(b) 



thereof.. 
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(d) (e) 
m which R' is hydrogen or methyl, R" is hydrogen or (C,^alkyl and the fiee 
valance is attached to or 

and A' together with R' and the atoms to which A* and R* are attached 
forms a group of Formula (g): 




wherein X' is -S- and the fiee valance is attached to A'; and 

A^ of said compound is as defined above or is a group selected fiom 
Formulae (h), (i), (j), (k), Q) and (m): 
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N S 
(h) 








(k) (1) (m) 

in which n is 1 or 2 and is acetyl or trifluoroacetyl; or a A^-oxide derivative, 
prodrug derivative, protected derivative, individual stereoisomer or mixture of 
stereoisomers; or a pharmaceutically acceptable salt thereof. 

5 70. The method of Claim 69, wherein of said compound is phenyl 

or heteroaryl containing a total of 5 to 9 ring atoms, wherein may be 
substituted with a group selected from -R^ -X^OR', -X^SR' and .X^S(0)2R^ 
wherein R' is -X^R^^ is a bond or (Ci^alkylene and R^® is phenyl or heteroaryl 
containing a total of 5 to 6 ring atoms, wherein each ring within A^ and R^** may 

10 be substituted with 1 to 3 groups independently selected from (C,_6)alkyl, halo, 

halo-subsUtuted (C,^alkyl, -X^OR^ -X^SR\ -X^S (0)2R'^ and •X^^R\ wherein 
R"* at each occurrence independenUy is hydrogen, (C,^alkyl or halo-substituted 
(Ci^alkyl and R^ is (Ci^alkyl or halo-substituted (Ci^i)alkyl; or a iS?-oxide 
derivative, prodrug derivative, protected derivative, individual straeoisomer or 

15 mixture of stereoisomers; or a phannaceutically acceptable salt thereof. 

71. Themethodofaaim 70, wherein said compound is selected from 
the group consisting of: 
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4-hydroxy-3-[7-(2-methoxy-4-methyIsiilfanyl^^ 
[1 ,4]thiazepin-5-yl]-6-methyl-pyran-2-one; 

2- [7-(2,4-(iimethoxy-phenyl)-23,6.7-tetrahydro-[l,4]thiazepin-5-y^ 

3- hydroxy-cyclohex-2-enone; 

4-hydroxy-3-[7-(4-methanesulfpnyl-phenyl)-2,3»6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-inethyl-pyran-2-one; 

3- [2-^(2,4-diethoxy-phenyl)-2,3-dihydro-benzo[Z>][l,4]thia2epin-4-yJ]- 

4- hydroxy-6-methyl-pyran-2-one; 

3-[7-(2,4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4]thia2epin-5-yl]- 
4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

3-[7-(4-dimethylanuno«phenyl)-23,6 J-tetrahydro-1 .4]thiazepin-5 
4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

2- [7-(2,4"diethoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]- 
3-hydroxy-cyclohex-2~enone; 

3- hydroxy-2-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]diiazepin-5-yl]-cyclohex-2-enone; 

3- hydroxy-2-(2-(2,3,4-trimethoxy-phcnyI)-2,3-dihydro- 
beiizo[fr] [ 1 ,4]thiazepin-4-yIl-cyclohex-2-enone; 

4- hydroxy-6-methyl-3-[2-(2,3,4-trimethoxy-phenyl)-2,3-dihydro- 
benzo[£^][ 1 ,4]thiazepin-4-yl]-5,6-dihydro-pyran-2^>ne; 

4-hydroxy-6-methyl-3-[7-(2,3;4-trimethoxy-phenyl)- 
23,6J-tetrahydn>-[l,4]tWa2epiii-5-yI]-5,6-dihydn>-pyra^ and 

3-[7-(2,4-dimethoxy-phenyI)-23-<iihydro-[l ,4]thiazepin-5-yl]-4-hydroxy- 
6-methyl-pyran-2-one; or 

a^-oxide derivative, prodrag derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a phannaceutically acceptable salt 
thereof. 



72. The method of claim 66, wherbin said co]iq)ound is selected from 
the list consisting of: 
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3-[4-acetyl-7-(2,4-dimethoxy-phenyl)-[ 1 ,4]thiazepan-5-yl]-4-hydroxy-6- 
methyl-pyran-2-one; 

3- [7-(2,4Kiimethoxy-phenylH-(2,2^-tri£Iuor(^^ 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

l-[7-(2,4-dimethoxy-phenyl)-5-(3-fluoro-4-methoxyphenyl)- 
[ 1 ,4]thizepan-4-yl]-ethanone; 

4- hydroxy-6-methyl-3-[7-(3-phenyl-l/f-pyi^ol-4-yl>23,6J- 
[ 1 ,4] thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-ethyl-thien-2-yl)-2,3,6,7-tetrahydro-tl,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

3- [7-(l«benzyl-l^^indol-3-yl)-23.6J-tet^ahyd^o-[l,4]t^^ 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3[7-(2-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydrc>-[ 1 ,4]thiazepin-5-yl]-pyran-2-onc; 

4-hydroxy-6-methyI-3[7-(3-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3[7-(4-trifluoromethylsulfanyl-phenyl)-2,3»6,7- 
tetrahydro-[ 1 ,4]thiaz;epin-5-yl]-pyran-2-one; 

4-hydroxy-6-mediyl-3-[7-[3-(3-tiifluoromethyl-phenoxy>pheny^^ 
tetrahydn>[l,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-[3-(3,4-dichloix)-phenoxy)-pliMyl>23,6J-tetrahy& 
5-yl]-4-hydn)xy-6-methyl-pyran-2-one; 

347-[3-<3^-^chloro-phenoxy>phMyl]-23,6J-tetrahydi^ 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

4"hydroxy-6-methyl-3- { 7-[5-(3-trifluoromethyl-phenyl)-furan-2-yl]- 
23 ,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl } -pyran-2-one; 

3-{7-[5-(2-cWoro-pheayl>furaii-2«yl]-^^^ 
yl} -4-hydroxy-6-mediyl-pyran-2-oiie; 

3-{7-I5K3K:hloio-phenyl>fuian-2«yl]-23,6J-teb^ 
yl}-4-hydioxy-6-mctliyl-pyran-2-one; 
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3- {7-[5-(4-chIoio-phenylVfuran-2-yll-23,6J-tetrah3^[l,4]thia^^ 
yl } -4-hydroxy-6-methyJ-pyran-2-one; 

4- hydj:Dxy-6-methyl-3-{7-[5-{2-cUoi»-5-trifluoromediyl-phenyl)-lui^ 
yl]-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl}-pyran-2-one; 

3-[7-(4-bromo-thien-2-yl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yll-4- 
hydroxy-6-methyl-pyran-2-one; 

3-f7-(5-bromo-thien-2-yl)-2,3,6,7-tetrahydro-[l,43thiazepin-5-yI]-4- 
hydroxy-6-methyl-pyran-2-one; 

3- [7-(l-benzenesulfonyl-lH-pyrrol-2-yl)-2,3,6,7-tetrahydro- 
[1 ,4]thiazepin-S-yl]-4-hydFoxy-6-methy]-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(3-methyl-thicn-2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-ohe; 

4-hydroxy-6-inethyl-3-[7-(5-methyl-thien-2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazcpin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7-(l-methyI-li/-indoI-3-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-(7-(3-chloro-2-methyl-5-trifluoromethyl-lif-pyrazol-4-yI)-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-{7-[l-(2,4-difluoro-benzenesulfonyl)- l^-pynToI-2-yl]-2,3,6,7- 

tetrahydro-[1.4Jthia2epin-5-yI)-4-hydroxy-6-methyI-pyran-2-one; 

3-(7-[2,2']bithienyl-5-yl-2,3.6,7-tetrahydro-[l,4]tIuazepin-5-yl)-4- 
hydroxy-6-methyl-pyran-2-one; 

3-{7-[l-(3,5-dichloro-phenyl)-lH-pyrrrol-2-yl]-2.3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl)-4-hydroxy-6-methyl-pyran-2-one; 

3- { 7-[ 1 -(4-chloro-phenyl)- l//-pyrrrol-2-yl]-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl)-4-hydroxy-6-methyI-pyran-2-one; 

3- [7-(5-cMoio-lfl-mdol-3-yl)-23.6J-tetrahydro-[l,4]thiazepin-5-y]]-4- 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(6-;^-tolylslJlfenyl-umdazo[2,l-^>]tWa2ol^^^ 
23,6,7-tetrahydro-[l,4]thia2qpin-5-yl]-pyraii-2-oiie; 
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3-[7-(4^-dibromo-thien-2-yl)-2,3,6,7-tetrahydro-[l ,4]thiazepin-5-yll-4- 
hydroxy-6-methyl-pyran-2-one; 

3-[7-(2-chloro-5-trifluoromethyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]tWazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3- [7-(2.4-dimethoxy-phenyl)-2,3,6J-tetrahydro-[l,4]thiazepin-5-y^ 
4-hydroxy-6-mcthyl-5,6-dihydro-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(5-methylsulfanyl-thien-2-yl)-2,3,6,7- 
tetrahydro-[ 1 ,4] thiazepin-5-yl]-pyran-2-one; 

3.[7-(5.cMoro-l-methyl-3-phenyl-lfl^-pyrazoi-4-yl)-23,6J-tetrah^ 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-[4-(2,4-dimethoxy-phenyl)-4,5-dihydro-3/f- 
benzo[fr][l,4]diazepin-2-yl]-4-hydroxy-6-methyl-pyran-2<>ne; 

3-[7-(4-dimethylamino«phenyl>23,6,7-tetrahydi^ 
hydroxy-6-methyl-pyran-2-one; 

3- [7.2,4-dimethoxy-phenyl)-23.6.J-tetrahydro-[l,4]thiazepin-5-y^^ 
hydroxy- lfl-quinoIin-2-one; 

4- hydroxy-6-methyl-3-[7-(4-trifluoromethoxy-phenyl)-23,6J-tetr^ 
[1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(bis-trifluoromethyl-phenyl)-23,6J-tetrahydix>-[l,4]tW 

4-hydroxy-6-inethyl-pyran-2-one; 

3-.[7.(4-climethylamino-2-methoxy-phenyl)-2,3»6,7-tetrahydro- 

[l,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-hydroxy-2-[2-(2,4-diethoxy-phenyl)-2.3-dihydro- 
benzo[fe][l .4]thiazepin-4-yl]-cyclohex-2-enone; 

3- [7-(2,4-dimethoxy«phenyl)- 1 -oxo-2.3 ,6.7-tetrahydro- IH- 1 X^- 
[1 ,4]thiazepin-5-yl]-4-hydroxy-6-methoxy-pyran-2-one; 

l()-(2,4-dimethoxy-phenyl>3-metbyl-7.8-dihydn>-10H-2,5-d^^ 
6a-aza-cyclohepta[a]naphthalene- 1 ,6-dione; 

3.[7.(2,4-dimethoxy-phenyl)-l.l-dioxo-23,6.7-tetrahydro-lH-lX^- 

[l,4]thiaz^in-5-yl]-4-hydroxyr-6-methyl-pyraii-2-K^^ 
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3-[7-(2,4-diethoxy-phenyl>23-daydro-[l,4]thiazepin"^^^ 
iiicthyl-pyran-2-one; 

3K7-[2,2']bithienyl-5-yl-2,3-dihydro-[l,4]thiazepin-5-ylM-hydroxy-6- 
methyl-pyran-2-one; 

2- [7-(2,4-diethoxy-phenyl)-23-dihydro-[l ,4]thiazepin-5-yl]-3-hydro^^^ 
cyclohex-2-enone; and 

3- [7-(2,4-diethoxy-phenyl)-23-dihydro-[l,4]thiazepin-5-yl]-^ 
methyl-5,6-dihydro-pyran-2-one; or 

aN-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pfaarmaceutically acceptable salt 
thereof. 

73. A method for treating or preventing cancer, comprising 
administering to an animal in need of such treatment an effective amount of a 
compound selected from the group consisting of: 

4- hydroxy-6-methyl-3-[7-(4-methylsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4] thiazepin-5-yl]-pyran-2-one; 

3-[7-(4-ethoxy-phenyl)-2,3,6,7-tetrahydro-[l,4]tWazepin-5-y^^ 
6-methyl-pyran-2-one; 

3-[7-(3-methoxy-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4] thiazepin-5-yl]- 
6-methyl-pyran-2-one; 

3-[7-(2-bromo-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]4-hydroxy- 
6-methyl-pyran-2-one; 

3-[7-(2,3-dichloro-phenyl)-2,3,6,7-tetrahydro-[l ,4)thiazepin-5-yl]4- 
hydroxy-6-methyl-pyran-2-one; 

3-[7-(3,4-dichloro-phenyl)-2,3.6,7-tetrahydro-[l,4]thiazepin-5-yl]- 
4-hydroxy-6-methyI-pyran-2-one; 

6-methyI-3-[7-(2,3,4-trimethoxy-phehyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one; 

6-methyl-3-(2-/>-tolyl-2,3-dihydro-benzo[Z^] [ 1 ,4] thiazepin-4-yl)- 
pyran-2-one; 
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4-hydroxy-6-methyl-3-[2-(4-methylsulfanyl-phenyl)-2,3-dihydro- 
benzo[fc][l ,4]thiazepin-4-yl]-pyran-2-one; 

4-hydroxy-3-[7-(4-chloro-2-methoxy-pbeiiyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-6-mcthyl-pyran-2-one; and 

4-hydroxy-3-[7-<2,4-diethoxy-phenyl)-23,6j4etrahydix^ 
yl]-6-methyl-pyran-2-one; or 

aiV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof. 

74. The method of claim 73, wherein said compound is selected from 
the group consisting of: 

4-hydroxy-6-methyl-3-[7-(4-methyIsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(3,4-dichloro-phenyl)-2,3,6.7-tetrahydro-[l,4]thiazepin-5-yl]- 
4-hydroxy-'6-methyl-pyran-2-one; and 

6-methyl-3-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yl]-pyran-2-one; or 

aiV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acc^table salt 
thereof. 

75. The method of Claims 66 and 73, wherein said cancer is selected 
from the group consisting of Hod^n's disease, non-Hodgkin's lymphoma, acute 
and chronic lymphocytic leukemias, multiple myeloma, neuroblastoma, breast 
carcinoma, ovarian carcinoma, lung carcinoma, Wilms' tumor, cervical 
carcinoma, testicular carcinoma, soft-tissue sarcoma, chronic lymphocj^c 
leukemia, primary macroglobulinemia, bladder carcinoma, chionic granuloc3rtic 
leukemia^ primaiy brain carcinoma, malignant melanoma, small-cell lung 
carcinoma, stomach carcinoma, colon carcinoma, malignant pancreatic 
insulinoma, malign a nt carcinoid cannnoma, choriocarcinoma, myco^ fungoides. 



wo 01/79187 



PCT/USOl/12581 



-148- 



head and neck carcinoma, osteogenic sarcoma, pancreatic carcinoma, acute 
granulocytic leukemia, hairy cell leukemia, neuroblastoma, rhabdomyosarcoma, 
Kaposi's sarcoma, genitourinary carcinoma, thyroid carcinoma, esophageal 
carcinoma, malignant hypercalcemia, cervical hyperplasia, renaTcell carcinoma, 
endometrial carcinoma, polycythemia vera, essential thrombocytosis, adrenal 
cortex carcinoma, skin cancer an prostatic carcinoma. 

76. A method for the treatment of drug resistant cancer, comprising 
administering to. an animal in need of such treatment an effective amount of a 
compound of compound of Formula I: 



the dashed lines indicate optional unsaturation without violating valency 

rules; 

R* is hydrogen, (C,^alkyl or -C(0)R^ wherein R*^ is as defined below, or 
R* is absent when a double bond exists between the nitrogen atom to which R^ 
is attached and an adjacent ring atom or R^ is as defined below; 

X» is -NR2., -S-, -S(0)-, -S(0)2- or -0-, wherein R^ is hydrogen or 
(Q^alkyl or is absent when a double bond exists between the nitrogen atom to 
which R^ is attached and an adjacent ring atom; 

A* is a monocyclic or fused polycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atonis and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, or A* together with 
R* and the atoms to which A* and R* are attached forms a fused polycyclic ring 
system selected firom het^aryl and unsaturated, partially unsaturated or saturated 
heterocycloalkyl in any case containing a total of 10 to IS ring atoms, wheran A' 




I 



in which: 
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may be substituted with a group selected from -R^, -X^OR^ -X^C(0)R^, 
-X^OC(0)R\ -X^O)OR^ -X^SR^ -X^S(0)R\ -X^S(0)2R\ -XWR^ 
-X2NR^C(0)R^ .X^NR^C(0)OR^ -X^(0)NR^R^ -X^^C(0)NR^R^ 
-X^NR^C(NR^)NR^R^-X^NR^S(0)2R^ and •X^S(0)2NR^R^ whoeinXMs abend 
5 or (Cj^alkylene, R^ is -X^R^ wherein X^ is as defined above and R^ is aryl 

containing a total of 6 to 10 ring atoms, heteroaryl containing a total of 5 to 10 
ring atoms or unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyi each containing a total of 3 to 10 ring atoms, and R** at each 
occurrence independently is hydrogen, (Ci_^alkyl or halo-substituted (Ci^)alkyl, 

10 wherein each ring within A' and R^ contains from 3 to 8 ring atoms and may be 

substituted with 1 to 3 groups independently selected from (C,^alkyl, cyano, 
halo, nitro, halo-substituted (Q^alkyl, -X^OR*. -X^C(0)R^ -X^OC(0)R^ 
-X^C(0)OR\ -X2SR\ -X2S(0)R^ -X^S(0)2R^ -X2NR^R^ -X2NR^C(0)R^ 
-X^^C(0)OR\ -X^C(0)NR^R\ -X^^C(0)NR^R^ -X^NR^C(NR^)NR^R^ 

15 -X^^S(0)2R'^ and -X2S(0)2NR^R\ wherein X^ and R^ are as defined above and 

R^ is (Ci^alkyl or halo-substituted (C,^)alkyl, and wherein any said 
carbocycloalkyl and heterocycloalkyi rings within and R^ may be substituted 
further with 1 to 2 groups independently selected from (C,^)alkylidene, oxo, 
imino and thioxo, with the provisos that only one of A^ and R^ is a fiised 

20 polycyclic ring system; 

A^ is a monocyclic or fused bicyclic ring selected from heteroarylene or 
unsaturated, partially unsaturated or saturated heterocycloall^lene containing a 
total of 5 to 1 1 ring atoms, wherein A^may be substituted with a ffcoup selected 
from -R*, -X^OR\ -X2C(0)R», -X^(0)R\ -X^C(0)OR«, -X^SR*, -X^S(0)R», 

25 -X^S(0)2R\ -X^NR^R\ .X^NR^C(0)R^ -X^^C(0)pR^ -X^C(0)NR^R^ 

-X^NR^C(0)NR^R^ -X^NR^C(NR^)NR^R*,.X^^S(0)2R^ and -X^S(0)2NR'R*, 
wherein X^ is a bond or (Ci^alkylene, R* is -X^^ wherein X^ is as defined above 
and R^ is aryl containing a total of 6 to 10 ring atoms, heteroaryl containing a 
total of 5 to 10 ring atoms or unsaturated, partially unsaturated or saturated 

30 caibocycloalkyl or heterocycloalkyi each containing a total of 3 to 10 ring atoms, 

and R^ at each occurrence independently is hydrogen, (C|^alkyl or 

BNSiXX^D: <WO_OI70187A^L> 
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halo-substituted (C,.6)alkyl, wherein each ring within A' and R* contains from ^ 
to 8 ring atoms and may be substituted with 1 to 3 groups independently selected 
from (C,^)alkyl, cyano, halo, nitro, halo-substituted (C,^)alkyl, -X^OR\ 
-X^C(0)R\ -X='OC(0)R^ -X2C(0)0R''. -X^SR*, -X^S(0)E^, -X^SiO)^^^ 
-X^NR''R^ -X2NR'»C(0)R«. -X2NR''C(0)0R\ -X^C(0)NR'»R\ 
-X2NR*C(0)NR'•R^ -X2NR^C(NR'•)NR''R^ -X^C(0)NR'*X''C(0)OR\ 
-X^''S(0)2R« and -X^SiO\m.'^R\ wherein X^ and R" are as defined above and 
R* is (Cj^alkyl or halo-substituted (C,^)alkyl, and wheiiein any said 
heterocycloalkylene, carbocycloalkyl and heterocycloalkyl rings within and R* 
may be substituted further with 1 to 2 groups independently selected from 
(C,^alkylidene, oxo, imino and thioxo, with the proviso that only one of A^ and 
R" is a fused polycyclic ring system; and 

A' is a monocyclic or fused polycyclic ring system selected from aryl 
containing a total of 6 to 14 ring atoms, heteroaryl containing a total of 5 to 14 
ring atoms and unsaturated, partially unsaturated or saturated carbocycloalkyl or 
heterocycloalkyl each containing a total of 3 to 14 ring atoms, wherein A' may 
be substituted with a group selected from -R*, -X^OR', -X?C(6)R', -X^OC(0)R', 
-X:^(0)OR». -X^SR* -X2S(0)R», -X^SCOjR', -X^^». -X^^C(0)R», 
-XWC(0)OR'. -X^CONR^'R'. -X WC(0)NR^R', -X^''C(NR*)NR^', 
-X WS(0)2R» and -X^SiOy^^R^, wherein X^ is a bond or (C,^)alkylene, R' 
is -X^R'" wherein X* is as defined above and R'® is aiyl containing a total of 6 to 
10 ring atoms, heteroaryl containing a total of 5 to 10 ring atoms or unsaturated, 
partially unsaturated or saturated carbocycloalkyl or heterocycloalkyl each 
containing a total of 3 to 10 ring atoms, and R** at each occunence independently 
is hydrogen, (C,^alkyl or halo-substituted (C,^allgrl, wheiein each ring within 
A' and R*" contains fixjm 3 to 8 ring atoms and may be substituted with 1 to 3 
groups indc^ndently selected from (C,^alkyl, cyano, halo, nitro, 
halo-substituted (C,^alkyl, -X^OR*. -X=t(0)R«, -X^C(0)R', -X?C(0)OR*. 
-X%R^ -X2S(0)R«, -X*S(0)^R^ -XWR^ -X*NR*C(0)R«, -X*NR^C(0)OR*. 
-X^O)NR^^ -X*NR^C(0)NR''R^ -X WC(NR'')NR^R^-XWS(0)2R* and 
-X2S(0)2NR'*R\ wherein X^ and R* are as defined above and R* is (C,^alkyl or 



wo 01/79187 



PCT/USOI/12581 



-151- 

halo-substituted (Cj^alkyl, and wherein any said caifoocycloalkyl and 
heterocycloalkyl rings within and R'® may be substituted further with 1 to 2 
groups independently selected from (C|^)alkylidene» oxo, imino and thioxo, with 
the proviso that only one of and R^^ is a fused polycyclic ring system; or'a 
5 iV-oxide derivative, prodrug derivative, protected derivative, individual 

stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof.; with the proviso that when said compound is of Formula 11(a): 




n(a) 

then A^ is other than: 
10 (a) bcnzo[l,3]dioxolyl; 

(b) phenyl which is mono-substituted by bromo, hydroxy, methyl or 
isopropyl; and 

(c) phenyl which is substituted by at least one of CI and methoxy and 
not substituted by methylsulfanyl, amino, methylamino and dimethylamino; or 

15 a iV-oxide derivative, prodrug derivative, protected derivative, individual 

stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof.^ 

77. The method of claim 76, with the further proviso that when said 
compound is selected the group consisting of Formula 11(a) and n(b): 
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U(a) 11(b) 

then is other than: 

(a) benzo[l 3]dioxoIyl; 

(b) phenyl which is mono-substituted by broino, nitro, hydroxy, 
methyl or isopropyl; and 

(c) phenyl which is substituted by at least one of CI and methoxy and 
not substituted by methylsulfanyl, amino, methylamirio and dimethylamino; or 

a A^-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof. 

78. The method of claim 76, with the further proviso that when said 
compound is selected the group consisting of Formula H(a) and n(b): 




(a) benzo[l ,3]dioxolyl; 

(b) 2,3-dihydro-benzo[l,4]dioxinyl; and 
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(c) phenyl which is substituted by at least one of bromo. chloro, 
hydroxy, nitro, methoxy and (C,.3)alky; or 

aiV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof.. 1. 




(d) (e) 
in which is hydrogen or methyl, R" is hydrogen or (Ci^)alkyl and the fiee 

valance is attached to A^, or 

and A* together with R* and the atoms to which A^ and R^ are attached 

forms a group of Formula (g): 
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(g) 

wherein X' is -S- and the free valance is attached to A'; and 

of said compound is as defined above or is a group selected ftom 
Fonnulae (h), (i), (j). (k), (1) and (m): 



5 




(h) (i) 0) 




0) (m) 



in which n is 1 or 2 and R' is acetyl or trifluoroacetyl; or a ^-oxide derivative, 
prodrug derivative, protected derivative, individual stereoisomer or mixture of 
stereoisomers; or a pharmaceutically acceptable salt thereof. 

80. The method of Oaim 79, wherein A' of said compound is phenyl 
or heteroaiyl containing a total of 5 to 9 ring atoms, wherein A' may be 
substituted with a group selected from -R«, -X^OR'. -X^SR* and -K^SiO)^^ 
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wherein is -X^R*^ is a bond or (C,^alkylene and is phenyl or heteroaryl 
containing a total of 5 to 6 ring atoms, wherein each ring within and R*® may 
be substituted with 1 to 3 groins indepradently selected from (Ci^aUcyl, halo» 
halo^substituted (C,^alkyl. -X^OR^ -X^SR\ -X^S(0)2R*and -X^^R\ wherein 
R^ at each occurrence independently is hydrogen, (C,^alkyl or halo-substituted 
(C,^alkyl and R^ is (C,^alkyl or halo-substituted (Cj Jallqrl; or a iV-oxide 
derivative, prodrug derivative^ protected derivative, individual stereoisomer or 
mixture of stereoisomer; or a pharmaceutically acceptable salt thereof. 

81. The method of Claim 80, wherein said compound is selected from 
the group consisting of: 

4-hydroxy-3-[7-(2-medioxy-4-methylsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-methyl-pyran-2-one; 

2- [7-(2,4-dimethoxy-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]- 

3- hydroxy-cyclohex-2-enone; 

4-hydroxy-3-[7-(4-methanesulfonyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-methyI-pyran-2-one; 

3- [2-(2,4-diethoxy-phenyl)-2,3-dihydro-benzo[*][ 1 ,4]thiazepin-4-yl]- 

4- hydroxy-6-methyl-pyran-2-one; 

3.[7-(2,4-diethoxy-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]- 
4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

3-[7-(4-dimethylaniino-phenyl)-2,3,6,7-tetrahydro-l,4]thiazepin-5-yl]- 
4-hydroxy-6-methyl-5,6-dihydro-pyran-2-one; 

2- [7-(2,4-diethoxy-phenyl)-2,3,6.7-tetrahydro-[l,4]thiazepin-5-yl]- 
3-hydroxy-cyclohex-2-enone; 

3- hydroxy-2-[7-(2,3,4-trimethoxy-phenyl)-2.3,6,7-tetrahydro- 

[ 1 ,4]thiazepin-5-yl]-cyclohex-2-enone; 

3- hydroxy-2-[2-(2,3,4-trimethoxy-phenyl)-2,3-dihydro- 

benzo[2»][l ,4]thia2epin-4-yl]-cyclohex-2-enone; 

4- hydroxy-6-methyl-3-[2-(2.3,4-trimethoxy-phcnyl)-2,3-dihydro- 
b^izo[fr][l,4]diiazepin-4-yl]-5,6-d]hydro-pyran-2--one; 
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4-hydroxy-6-methyl-3-[7-(2,3,4-trimethoxy-phenyI)- 

23,6J-tetrahydro-[l,4]thiazepm-5-yl]-5,6-dihydn)-pyran-2-one;and 

3-[7-(2,4-dimethoxy-phenyl)-2,3-daydto-[l,4]thiazepin-5-yl]-4-hydroxy- 
6-inethyl-pyran-2-one; or 

aiV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof. 

82. The method of claim 76, wherein said compound is selected from 
the list consisting of: 

3-[4-acetyl-7-(2,4-dimethoxy-phenyl)-[l,4]thiazepan-5-yl]-4-hydroxy-6- 
methyl-pyran-2-one; 

3- [7-(2,4-dimethoxy-phenyl)-4-(2,2.2-trifluoro-ethanoyl)-[ 1 ,4]thiazepan- 
5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

l-[7-(2,4-dimethoxy-phenyl)-5-(3-fluoro-4-methoxyphenyI)- 
[1 ,4]thizepan-4-yl]-ethanone; 

4- hydroxy-6-methyl-3-[7-(3-phenyHff-pyrazol-4-yl>2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(5-ethyl-thien-2-yl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-pne; 

3- [7-(l-benzyI-l/f-indol-3-yl)-2,3,6,7-tetrahydn>-[l,4]thia2epin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

4- hydjroxy-6-methyl-3[7-(2-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[l,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3[7-(3-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[l,4]thiazepin-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3[7-(4-trifluoromethylsulfanyl-phenyl)-2,3,6,7- 
tetrahydro-[l,4]tfaiazepin-5TyI]-pyran-2-K>ne; 

4-hydroxy-6-meth)^-3-(7-[3-(3^riftjoromeflqrI-phenoxy)-phenyl]-2,3,6,7- 
tetrahydn>-[l,4]tfaiazepin-S-yI]-pyran-2-one; 
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3-[7-[3-(3,4-dichlon>phenoxy>phenyl]-23.6J-tetrahydio-[l,^^ 
5-yl]-4-hydioxy'^methyl-pyran-2-one; 

3- r7-[3-(3^-dicWoro-phenoxy)-phe«yl]-23,6 J-tetrahydr^ >4]thiazepin- 
5-yll-4-hydroxy-6-methyl-pyran-2-onc; , 

4- hydroxy-6-inethyl-3- { 7-[5-(3-trifluoromethyl-phenyl)-furan-2-yI]- 
2,3,6,7-tetrahydro-[l ,4]thiazepin-5-yl } -pyran-2-one; 

3-{745-(2K:hloro-phenyI)-furan-2-yl]-23,6J-tetrahydrc^ 
yl } -4-hydroxy-6-methyl-pyran-2-one; 

3_(7.[5^3^Mon>-phenyl)-furan-2-yl]-23,6J-tetrahydK^ 
yl ) -4-hydroxy-6-methyl-pyran-2-one; 

3- {7-[5-(4-cWoio-phenyl)-furan-2-yl]-23.6 J-tetrahydr^ 
yl } -4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-{7-[5-(2-<:hloro-5-trifluoromethyl^ 
yl]-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl } -pyrah-2-one; 

3.[7.(4_bromo-thien-2-yl)-2,3,6,7-tetrahydrc>-[l,4]thiazepin-5-yl]-4- 

hydroxy-6-methyl-pyran-2-one; 

3-[7-(5-bromo-thien-2-yl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]-4- 

hydroxy-6-methyl-pyran-2-one; 

3- [7-(l-benzenesulfonyl-lH-pyrrol-2-yl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(3-methyl-thien-2-yl)-23»6J-tetrahyd^^ 

[1 ,4]thiazepm-5-yl]-pyran-2-one; 

4-hydroxy-6-methyl-3-[7^(5-methyl-thien-2-yl)-23,6,7-tetrahydro- 

[ 1 ,4] thiazepin-5-yl]-pyran-2-<)ne; 

4-hydroxy-6-methyl-3-[7-(l-methyl-l/f-indol-3-yl)-23,6J-teti^ 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(3-chloro-2-methyl-5-trifluoromethyl-lif-pyrazol-4-yl)-23 
tetrahydro-[l,4]tWazepin-5-yl)-4-hydn)xy-6-methyl-^yr^ 

3-{7-n-(2.4-difluoro-benzencsulfonyl)-l»-pyrrrol-2-yl]-2,3,6.7- 

tetrahydro-[l,4]tUazepin-S-yl}-4-hydroxy-6-methyl-pyi^ 
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3-(7-[2,2']bithienyl-5-yl.2,3.6,7-tetrahydro-[l,4]thiazepin-5-yl)-4- 
hydroxy-6-methyl-pyran-2-one; 

3-{7-[l-(3.5-dichloro-phenyl)-lfl^-pyrrrol-2-yl]-2,3,6,7-tetrahydro- 
[l,4]thiazepin-5-yI}-4-hydroxy-6-inetfayl-pyran-2-one; 

5 3- { 7-[ l-(4-chloro-phenyl)- l^-pyrrrol-2-yl]-2,3,6,7-tetrahydro- 

[ 1 ,4]thiazepin-5-yl ) -4-hydroxy-6-methyl-pyran-2-one; 

3- [7-(5-chloro-l//-indol-3-yl)-2,3,6,7-tetrahydro-ll,4]thiaz6pin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(6-p-tolylsulfanyl-iniidazo[2,I-^]thiazoI-5-yl)- 
10 2,3,6,7-tetrahydro-[l,4]thiazepin-5-yI]-pyraii-2-one; 

3-[7-(4,5-dibromo-thien-2-yl)-2,3,6,7-tetrahydio-[l,4]thiazepin-5-yI]-4- 
hydroxy-6-methyl-pyran-2-one; 

3- [7-(2-chloro-5-trifluoromethyl-phenyl)-2,3,6.7-tetrahydro- 
[l,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

15 3-[7-(2,4-dimethoxy-phenyl)-2,3,6,7-tetrahydro-[ 1 ,4]thiazepin-5-yl]- 

4-hydroxy-6-methyI-5,6-dihydro-pyran-2-one; 

4- hydroxy-6-methyl-3-[7-(5-methylsulfanyI-thien-2-yI)-2,3,6,7- 
tetrahydro-[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-(7-(5-chloro-l-methyl-3-phenyl-l/f-pyrazol-4-yl)-2,3,6,7-tetrahydro- 
10 [1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-[4-(2,4-dimethoxy-phenyl)-4,5-dihydro-3/f- 
beiizo[£>][l,4]dia2epin-2-yI]-4^hydroxy-6-methyl-pyran-2-one; 

3- [7-(4-dimethylainino-phenyI>23,6J-tetrahydro-[l,4]thiazepin-5-yl]-4- 
hydroxy-6-methyl-pyran-2-one; 

5 3-[7-2,4-dimethoxy-phenyl)-2,3.6„7-tetrahydro-[l,4]thiazepiii-5-yl]-4- 
hydroxy- l/f-quinolin-2-one; 

4- hydroxy-6-niethyl-3-|7-(4-tiffluoroinethoxy-phenyl)-2,3,6,7-tetiahydto- 
[l,4]tliiaz^in-5-yl]-pyran-2-one; 

3-[7-(bis-lrifluoroinethyl-phOTyl>23A7-tetrahydib-[l,4]thiazepin-5-yl]- 
0 4-hydroxy-6-methyI-pyran-2-one; 
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3-[7-(4-dimethylainino-2-methoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-hydroxy-2-[2-(2,4-diethoxy-phcnyl)-2,3-dihydro- 
ben2o[fr] [ 1 ,4]thiazepin-4-yl]-cyclohex-2-enone; 

3-[7-(2,4-dimethoxy-phenyl)-l-oxo-2,3,6.7-tetrahydro-lfy-lX^- 
[1 ,4]thiazcpin-5-yl]-4-hydroxy-6-methoxy-pyran-2-one; 

10-(2,4-dimethoxy-phenyl)-3-methyl-73-dihydn>-10M 
6a-aza-cyclohepta[a]naphthalene- 1 ,6-dione; 

3-[7-(2,4-dimethoxy-phenyl)- 1 , 1 -dioxo-2,3 ,6 J-tetrahydro- IH- IX^- 
[ 1 ,4]thiazepin-5-yl]-4-hydroxy-6-methyl-pyran-2-one; 

3-[7-(2,4-diethoxy-phenyl)-23-dihydro-[ 1 ,4]thia2;epin-5-yl]-4-hydroxy-6- 
methyl-pyran-2-one; 

3-(7-[2,2']bithienyl-5-yl"2.3-dihydro-[l ,4]thiazepin-5-yl)-4.hydroxy-6- 
methyl-pyran-2-one; 

2- [7-(2,4-diethoxy-phenyl)-23-dihydro-[l,4]thiazepin-5-yl]-3-h^ 
cyclohex-2-enone; and 

3- [7-(2,4-diethoxy-phenyl)-2,3-dihydro-[ 1 ,4]thiazepirH5«yl]-4-hydroxy-6- 
methyl-5,6-dihydro-pyran-2-one; or 

aT^-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a pharmaceutically acceptable salt 
thereof.. 

83. A method for the treatment of drug resistant cancer, comprising 
administering to an animal in need of such treatment an effective amount of a 
compound selected finom the group consisting of: 

4- hydroxy-6-methyl-3-[7-(4-methylsulfanyl-phenyI)-2,3,6,7-tetrahydro- 

[1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(4-ethoxy«phenyl>23.6,7-tetrahydta>-[l,41tWazepin-^^^ 
6-metfayl-pyran-2-one; 

3-[7-(3-methoxy-phenyl)-2,3,6,7'tetrahydro-[l,4]thiazepin-5-yl]- 
6-methyl-pyran-2-one; 
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3-[7K2-bromo-phenyl)-23,6J-tetrahydro-[l,4]thiazepm^ 
6-methyl-pyran-2-one; 

3-[7-(23-dichloro-phenyI)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]4- 
hydroxy-6-methyl-pyran-2-one; 

3- [7-(3,4-dichloro-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]- 
4-hydroxy-6-methyl-pyran-2-one; 

6-methyl-3-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

6-methyl-3-(2-p-tolyl-2,3-dihydro-benzo[&][l,4]thiazepin-4-yl)- 
pyran-2-one; 

4- hydroxy-6-methyl-3-[2-(4-methylsulfanyl-phenyl)-2.3-dihydro- 
benzo[fc][l ,4]thiazepin-4-yl]-pyran-2-ohe; 

4-hydroxy-3-[7-(4-chloro-2-methoxy-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-6-methyl-pyran-2-one; and 

4~hydroxy-3-[7-(2,4-diethoxy-phenyl)-23A7-tetrahydro-[l,4]tM 
yl]-6-methyl-pyran-2-one; or 

aiV-oxide derivative, prodrug derivative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a phannaceutically acceptable salt 
thereof.^ 

84. The method of claim 83, wherein said compound is selected from 
the group consisting of: 

4-hydroxy-6-methyl-3-[7-(4-methylsulfanyl-phenyl)-2,3,6,7-tetrahydro- 
[ 1 ,4]thiazepin-5-yl]-pyran-2-one; 

3-[7-(3,4-dichloro-phenyl)-2,3,6,7-tetrahydro-[l,4]thiazepin-5-yl]« 
4-faydroxy-6-^methyl-pyran-2-one; and 

6-methyl-3-[7-(2,3,4-trimethoxy-phenyl)-2,3,6,7-tetrahydro- 
[l,4]thiaz^in-5-yl]-pyran-2-one; or 

aiN^-oxide derivative, prodrag dmvative, protected derivative, individual 
stereoisomer or mixture of stereoisomers; or a phannaceutically acceptable salt 
thereof.. 
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85. The method of Claim 66, 73, 76 or 83, further comprising 
administering to said animal at least one known cancer chemotherapeutic agent, 
or a phannaceutically acceptable salt of said agent. 

86. Tlie method of Claim 85, .wherein said known cancer therapeutic 
agent is selected from the group consisting of busulfan, cis-platin, mitomycin C, 
caiboplatin, colchicine, vinblastine, paclitaxel, docetaxel, camptothecin, 
topotecan, doxorubicin, etoposide, 5-azacytidine, 5-fluorouracil, methotrexate, 
5-fluoro-2-deoxy-uridine, ara-C, hydroxyurea, thioguanine, melphalan, 
chlorambucil, cyclophosamide, ifosfamide, vincristine, mitoguazone, epinibicin, 
aclarabicin, bleomycin, imitoxantrone, elliptinium, fludarabine, octreotide, 
retinoic acid, tamoxifen, Herceptin, Rituxan and alanosine. 

87. The method of Claim 66, 73, 75 or 83, further comprising treating 
said animal with radiation-therapy. 

88. The method of Claim 66, 73, 76 or 83, wherein said compound is 
administered after surgical treatment for cancer. 

89. The method of Claim 57, wherein said disorder is an autoimmune 
disease. 

90. The method of Claim 57, wherein said disorder is rheumatoid 
arthritis. 

91. The method of Claim 57, wherein said disorder is inflammation 
or inflammatory bowel disease. 

92. The method of Claim 57, wherein said disorder is psoriasis. 

93. The method of Claim 57, wherein said disorder is a skin disease. 
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and/or to issue a complete search report over the whole breadth of the 
above mentioned claims. 

The search and the report can only be considered complete for the 
subject-matter as recited in claims 7-14, 16-21, 24-25, 27, 29-34, 37-40, 
43-53. 60-65, 69-74 and 79-84 in as far as no "prodrug derivatives" 
and/or "protected derivatives" are concerned. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions In respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
Is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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